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(25) c^JI — QJljuuJ I ^ uljiiJI v_sv9 v_svjcxlaJI jb*iC\U cLC9_*ju9jo 




(Jr?-. 


A^^aa 

£ JLxJI : Cixj 

l£jSm jj* 

(J UJ dJuiX Sjyt A l^AjJiMS J^OA jlgJI 

(j^aj^U A \\ JIxaII ^axj 

ljLx^JI ja jju 

(j^a ja!\ :(Jj[pA\ <jAuxVt S^fcUa 
4ixUUt 4-Ltjxl] <j-a 4 JjIa ^S±ui (jj&jol&j 

(j^ajVij jUaSt 

?CjL^' ulJtxj Jfc : (j^ajVt ui)J^ 
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(25) cjj*JI — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_*ju9jo 


^LaJuLa 

Jja UjUjU A^j-ujj- 4 ^4 25 jA tifcj 

...^jj^JI ol)2it (gk oijSM 

Ljl^J^t jj£! 4 J " 4 UJ^ flui <jt WljJ L-flJ-uu buL 

jjjjjlSt (j-ajaJ UjU JjS (j-4 Uaiuut U£j . .^jjill ul>^ 
jj-ualL ljV^Ij cAajVI ^aS AiLuaVL jj£- SjjtjSt LjUjixAli 

Jaj-ULuSlj (JA ±{ja! Aj-Uxit 

jkkit ^ 4&1 ^1\ Jjluujlt JJasl J-4 jLa^Vt <j) 

jki ^^LuuVt Ajla^ JLusjV US 4&t ~IjjI ^j- 4 J&J 

. . (JAaIuiaSI 

(JfcliJtj JUaJtj jkjVi ^jk' Jla-4 ^ B4 j 4^ JpUbi JjUjj Uij-u4 4jr J 

.(jj^ilxSI ljj 4& ••L$j^\ J-Luajj^j (jkjVI ui)J^ 4j^°lj (Jj^ 
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(25) c^JI — QJljuuJ I ^ uljiUI v_sv9 v_svjcxlaJI jb*ic\U clc9_*ju9jo 


djajj JLaJI :^3lj 



A_lS] jlutl La tifcj Jj t La£ dAal^ Ciuul JU^Jl <jt fbaix]) ljjjI 

4 _uLk 44^ ^ JLaJt (jb ub^' Jj.> o-O o-^ ob^' 

?4 j V bjj^ J- 4 ^ 
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(25) c^JI — QJljuuJ I ^ uljiiJI v_sv9 v_svjcxlaJI jb*iC\U cLC9_*ju9jo 



LjjjLua^Jt QA SjLua^ CLl£i tpj ualt lJVV JL^lt Jja ^uuj jjLluuVt Cilia 
jj£t tgJt JLpJt ^\ (JjJslu tjlt^j tJLpil A$-^ ^t-lA o' cP) A^aaII 
. I^j jsL uu V JL^ll a^aai a£j^ o^ ^jj^II oX)All oilj <btu Q±ji\ *t)pt 


iati 1^ u"aiVi JLpJt (Jj j :^JUj AJj 3 ^ytj Aa-Js^ AjI Jja uibu UJ^ L-ij^du 
:J-4ilt] ^ojl*^ Laj *Gt *£-ui 3^ L)^' c£^' uita^ualt Ja ja j <^Aj 

jajj dj^Ia JLpJt o' jfa\ o' -laaiL As Vi difc j>L (^ilt oj .[88 

Laj OjJ^JI ^l&lt JjJL IjIa : Jtj-uJtj (UaIaI jaj La .IIS' ^IauiI) La Laj 

?JLpJl JjA AlaIx!) LjliLuu£Vt JA .£ 

VLajJ^ AjV) dJA OJJ^AaII 4 


S-L-alp I^ua^J JL^lt L$S : j) • AjV( d^Luuij ^ 4&t Aaaj jjj£ o^l ^LaVi Jli 

O^ Jjjj ^1 ;N: jl^yilt A jaj oAi AilC' ljjI£ La ^j]£> AjSL ALIj LULLS’ Lt|p ^1 
: jjlalt] (ijiL £JL it jj-uojj (9) tjjA *\j*1A\ Jjaj :^JUj Jli La5 t^LSLat 

. [ 9-8 


O^ Oi^jj IgLt A Vi 3 it tjAg^ LajJ^ Qjj^LaJt ^laxA j jjj£ pjt ^LaV i pi ^1 

Aa^a ^IaVI AVi 3 it JjUj Caji^Jt j^flxlt p£Jj .AaLaH ^jj JLpJi A£pi 
oj Jj pla A^hjj V AaLaII ^jjj ^ AjjLj IgJlaj o’ (Sialii 1$ VAl) Jli j (Jj\jsuaA\ 
O^ Cj4aLj AVI 3 it tillilj tj^li jA d^>j La A^LaII ^jj Lat Luit olalt 

. Liit ^ JUaJt A^p. 


O^ajVt UjI^ ^pjlklt ^LusaII ^Jj Ljjlu^ IjI" : JjAj^ ojauiAj o^jluiI' jjIjjj 

lAiV' ubj J *4 p^j jj-^ tAs 

."Ifroiftj JjA 
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(25) — QJljuuJ I ^ uljiiJI v_svS v_svjcxlaJI jb«iC\iJ cLC9_*ju9jo 


(jp (jjjjij i-b-laJ JLaJl A£p ( jC' l$j| iaa£U A_sVt UIaIj ti] <j£Jj 

I^jla ^^-u> <jt£ Ujj^a Jja jjJj (jijVli 6 <JaI£ J£uu <jJbjVt A£p 

lgj£ uj^ o' a^M ‘olfcP^b jlp^Vb jUaltj jj*ii 

.AjjVI Otp^t J^Lk ja AjLui j£1u 4 U liAj tJLaJI A£pj t JjAaJ J^juj SjpjLA 

ApajSfl ^b&' AS> 

U a*j c^Ull JitpjVi Ajj& Alfred Wegener fJUJI ^jjSI 1912 ^ ^ 

(J&\ ^JjVt S^aII CjjI£ .Sa^Ij A1j£ Cul£ lj^IaJI <jt j£jj JjV J ja Ala^V 
<jt Ljpju t jLsJjj JLp (ja A Iaaj Iaj A^uujUII A^p <p OiaJh 

JLpil <jL 4(jjipSb ^Ull Aa^jI Sk AjjJalS) aifc ^jjSt ^JUJl 

MdpJJ <j) o^aj 

ja * A^uail Jj£il a AA <jL ^IaIxJI J^uajj <jt lip L-JU^I <p ^jt£ jl\ ullj ^A5 
A-uiajVi JjVn J (ja I^JUil Jja ui jJaj A^ajL]) 

cLJ^jit iilii S^Alt a-l^j s-IaS- .lil 1 £jja1 z[a\£> Iajjj cJaajj tilpAJ 

AjaIjlII J^jUiaJt <j£Jj c<jjj-uJl 11 (jjlH ja ljUjIuJI l SUoaIa lAA ^Ajj 

. j\ QA j&\j Sjja^ CpLual U^jVt ^b^ A£p Qjjj <p]| 

AMaJt J£ui IkU cjjjUul cilpJ Ajjlaj ljIJj (jjjJuxJl <jja!) <ja ljIajjaauJI Ajaj 
ljIjIa]) aiifc A£p ^IaIxJI IaJj^ ^jjj-uJtib UjaH ^.Ip ^aa. c A iaIxJI 

(jk AslusjIaH Aj£iiI1 A^lpllj ^t^b ApUla^Vt jIaSVI J>La ja AjjJL AjJj 

•(pjVt (p 

Apj c^p iiiij jj^j cjUbpib ^^b^b j^Wb Ljbjjpji) <ja ljULu! 

ApJl CjUSISII dAA j\ JjAjlaH jji (jAj ^ljIjIaII £jap jIjVI <jaAj ^.IaIxJI 
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(25) cpJI — PJljuuJ I ^ ulpll v_sv9 v_svjcxlaJI jb«ic\iJ clc9_*ju9jo 


Sjli QA LjUsJ^aII LJjjf' jS LjjjJ^bjjJ) JjA JJ U<Lllt <JJJ>La JjS ULuilf' ^jjl\ 

Si^tj AJl£ Ajlaja*a Cbt£ ljIjIaH jb (j^ajib ^4kil JjIajAJt <jb tillilj 

.(jjiuuit ja u±£bbt Ljj^bjj uiLd^i 

<juj Jajjj i^tjIVt (JA ^ j)^>^ ja AjLJait j-4 AubajVi 5>ujUt uiSjjj 

A^p> C5^ s^A <jt ^Uki] Jxu jSj .Jjjiui ji £j.lua ^jj&t diA 

JbaJl ai&j 4 JUJI J£ulu l^baau £a I^aIjJsa^j ^tjJVt Aajajjj ^A-ajU 

. Liajl A-aj)j A^p* AJIa oj£j 


^jL A-uil Jj S ±^\j aJj£ (jauJ A-uiajVi S^Jl ^Jouu ^jl ^jji) bpjJj-p]( ^Uk, a£ju 

diAj 4jla jL£ 80 ^jjWt d^A A£Lxuj Jaujlaj :*lji) dc.jAyA ^j| jj*m£a 

Uiou4j jjaIIuu 10 A£j-uu HjJVt jj-uuj Ab^luj AJjAj AiLJa Jjj$ iilpjj 
^jiallAH jj£jj t^Jbbl ^Jsxa j-uajjj jHjlVt d^A ^kj .AbuJ) 

.AubajVt JjV)li tbajau JjLLLbt jj£) <ja AjJji^JI 


: C5 Aj ^tjlVt Q±i J-uAflj LulSpJ £\jj\ Aj^Ij ^jjj 


Lj)jp£ J£uu Iaa Ifrbaau ^b^ >Hj]Vt (j\ Apj Lkj iS^Lua Ljblgu — 1 

SjJ* Jiuuj jj ualt <jjj>La ja ^-k <jkjVt (JA AJ^JIaH Ij^1a1\ ^xa^JLi ^ ViaI 

. Ailalbl di& Ik dJjJp AjJaj) 


Jiuui ^3^ Ij-baJU (JA A_Lu3jVi (HjWt Uj|p5t ±£> luUJJ : AjjUja Ljbl^j ~2 
bajJj Jbpil Luujj AuLpJl Ju^Lubt Jiuuj (jjpjbt jjjjj ^jJouaj jt t jbj jJ( 
(jt LL* 4&t c-jIL IaJj^ A-ajj£J( AuVi (Ja^ ^iljb Iajj bit jaj tujb/iViVt AijJbj 
.[19 : A-LuiliJl] ^clb^aj ub£ Jb^l ^!i) • riu/il i Jb^il d^t JaUj 
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(25) c^JI — OjLpjuuJ 1^ uljiiJI v_sv9 v_svjcxlaJI jb«ic\iJ clc9_*ju9jo 


AouajVI S)$J1 CjJaj Ufcj o^wiLm ualjaJI ±*£- lfr<ja*j ~ —3 

•JjVjJI 


JA Jjui* r>L’l -a j± 

^ 


S*JJ* 


b3U«*JU* 


«8S% 




jJUjtl r >U I » 


> uii#Vi< 

I 

* o» 


^ 9 JUI jJjJfcj CjuJ> jCUljuJ O 9 JL 0 45 Jjl9 v_SVj 9^I ^9^1^ S^JuLpJI C^JUI />IjJcLZ>I JjuOJ 

JLpr ^lLjuulLjuu Oul^lo (Jj^JljuuJI J\Li >9 Lo^> Lzhj^ v_5vjj9^' ■ C 9 JUI U bSJUL^JI 

v_$oJI JLoJI ojLQi Jibi> 'Jl£$ />IjJcl^\JI Ijl& cu>Ja&j JjoLJLI 9^ju JiLiu U\Lo^JI 

v_soJl 9 (>sl*o\JI O 9 UU) ^Ua^joJI gJo-p-J I ^jJI kS^sld I 3 ./JLsdl ^3 jojzS ^jJLcI JjuoJ 
call 6 ^_CjJ ^j£_oGLjuju ijj^u L*_d >3 £ ^_ 5 vJLc\J I v_ 5 vJI OlSLQJjI^ Ouu^luI jqJ ,_J_q_juu\J ! v_$v 9 Gu IS 

Jj\JI ^jJI U 9 ^kb u \l9l) I v_sJ L szj J^iij Icjuu^u <Jl S JLoJI 0Ju5> ^jJI jJdJu ul LJ 

.[19-17 icUjuuLaJI] (Gjul^u <JuS JLoJI ^_sJ [9 * CasSj <JilS cloJLJI ^_sJ [9 * CjJlL> <GilS 

U.S. Geological Survey ja^oJI 


? JU^Jl t, ,ajS 

^A 4 -lL^J) J-uu^LuJ 1 j . La£* £^Uu Jiuu jj&jj (j^ajVI (J-a 4JUala jA JjaJI 

JILa .^LaJ^Vt A-uiu La J£uuj Cjl^La jLUl L-flVV JlLaj JbaJI ^j-a Sjja£ 4Sj*aa*a 

. Ljjt ual2 ualVI JLa. Alutlui j JUui L>La^Jl JL^ 4luilut 
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(25 ) — QjljuuJ 1 5 uljiUI v_sv9 v_svjoJLsdl jb*ic\U clc 9 _*ju 9 jo 


45 ^42 U^La^J) JLa Aluiluj 

iQ^xjj l^uaiu *LjULll ^(jiVt (ja * sU.^\ £j\ ±xj tilijj c<luu 

JLaui ^ 4j\r\ti J-u£LuJt (jiaxj dU&j .4, A\\tW ^jL^lU 4 >jV^ ljjjjj J*u£LuJt 

.<lyj UJjid <JU| JjS La ^Jj 1^ K*Vl £LJjlj JjJU lij^l Jjj-ui 

: 1^ a& t ljI£^ 5J& JU^ll 

JLa ^j-4 41 aaj l a {la <iS^aJL ^L4 . j; .(jiajVl p 1 y ■la Aj £& t ASj^ — 1 

*LiJ^pJl LjJjUjJI 4 aJaL jJijj J-4JJ JLtaJi ^jjj l Ljjjl 4J \ 4 d 4-L-« 

. JIjaJ! jjiA /jij 

A^usA^j Jj^Ji jAj ^Luoj Luau' lj^LaII 4ajaL —2 

.Aiui Ljjjl 4J \ 4 ll£> 

jAj ^L&ixJt jaj 2006 ijfii CuLuo£t 4£j^ — 3 

JU^Jt <> ujjSIIi iilatgJt jUx&t J c> Russell Pysklywec 

li& ^li .JUJ1 j^jjj JUaJ! laj 4-a^us LjU]>k ; uj^ I^jIs 

Jt ;r \t L-AJbUiJ jlk4VI (jt ^3^ tSijJjjAJ LjiVt JUa 4a^JU ^1UJ| 

.4iuJ J£ J~ AJ \ 4 10 djl^4 
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(25) c^psJI — PJljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U cLC^jju^jo 



iLujiij jin $LS 6 ch 0 oi> 9 >lo _x_i^J I JlooJj v_$v 3 Pangong 6 ^ 9 ^ 

v_S\3 ^jysx. J j ol oLuoJU JbtoJI ^ljuul9 Lojo tOuujJI ^ 9 ^ l5 vj0ou,ji r! lSjJI ^9JU >+aSUI iJucxJI 

^ 9^>9 OjJ> O^DiLkJI OJu3>9 0Ju3> 

Cj\jjJ>uJ I &9-AJUU9 JLoJI J^LjuUU v_5vS LajUU ^j-jJljuuJ I <jjj\Lo J\L> cu^j\J| ^ I 9 JMJ 

Woods Hole Oceanographic Institution 0 L^j\JI 3 

lg-ahk^l J^Iajj IJjj Oja JLa]( JaI^ e-LLaJl 

:Ja(^a Aj^Lj ^U! qaj <jj] tJiuulS ^Ul JIaaII ^uuAj JUaJ) J£uu 

U t JiuU JLa]( C U JOL (J) ±\S1a\ 

l^kj (j^ji\ 1a SI JAj| :^Jbu j^Ait JjS Aiils oLaKj Ui 

.[3 (V^jj 

jjij S La <ja JLaJI Uj jlSa^Vt (jj Pysklywec JjSjj 

JLaJ! dl& Jaaj ^IjJVt 5-^pi jjJjj cA£^pJl Oja qa JLa!) djluw 

. JUaII jjIa jjjLII jIaj r jiLj 


11 


(25) c^p%JI — PJljujJ 1 3 ul^iUI v_svjoJLszJ I jl>ic\U J_c%SJI clc 9 _*ju 9 jo 


J Ult" 4 JL^il A-ujiJ) 4£j^l\ dlb Jjaj <ja fJUJt tiA Ljjiluijj 

J^aJt t^A jjjj j) (J^aj J^aJt o' O^ 

CjI^jUJI JjuL OpJi j A-uiajVi ^tjlVt o' '-^ <i5j.il C5^' <j4jVt *t>^' ^1 

(j£ju V ^Ult jjj-u^it buia 4 ujj^uIaJ) AjjIajj Pysklywec jj^OjjII 

jjj-uj" ^auia1\ JpLaxlt jj jjl±a£ 1\ (jl\ bJj Oil ji c5 aSxaII ljjIajK dl& JIaj ^jAj jl 

jLUt <ja Lj.1^j La SISUaI *U-*aU^ ^Lsj Qua jjjjja£ 

J£j 4 Aj^la 4-SbjJ 1 500 o-a jjSI Sj^pJl 4^jJ jJLj Cia 14 LjjpA 

Sj^ Jjjiluu AilUl) Aj^u 4 ^Cjlt (j^*3 jjjjaaSI I 1.1A (jjxluu 4 ^j^j 

.IgJfcUjt qj&uI ^IjlV! A^p. jJu J£ Lijjlalt jj 4 U 3 UJV 

UL^lj 0 >^J jaj JLpJt o' C5^ ^ba-bL' bfcjj^ C5^' cPj 

A-ulaLll 4-jj^pJl CjtjjjUlt AJoujIjj IgJI 4^pJl diA l_lujjj dlplt 

SjOiUa <j£aj V JLaJI <SjAi <j£lj I^jjili j-Ljlt £l 2 Jj US UUj 4 (jOj^U 

.(^jjiuiH oa£)U J^j 6^J 


12 


(25) c><dl — ^JljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U J_p*SJI cLC^jju^jo 



/ J OjjcxJLsJI ciajiL^JI OJu 3>3 tlgjlc v_soJI OjAul&JI &o JLoJI oSjj> JjLoJ 6j^> 

ul cLoJLszJU <JjjJ Jo-Q -9 CIJljuJ <JjO Jjl -\Ju09 < ^JJ^julLsJ I OjjJI OlZHJuO v_Sv 9 \i| ^-Q— ajUUl^XJ 

& 9 jJI 639 ^juljuuu Ij9>o jjoj 9 Jlodl ul cOJuJO v_svj 3>9 Ja> OJl Oslo JLoJI 

cLcxjjuJI v_5v 9 />9jidl j9>o Jjuo L0L0J tJLoJI j9A> Cj 00 ^Ujl^pJI oljLjJI I&JJ9J v_soJI 
Csv^ 9 ojloISt CJtodl ^>*9) J9i0 jlUjJ 9 M^LjJU gsjJI 69 s LpSjsxu Lojulc 

.[88 :JjoJI] (u9laaJ Loj >j-s> c ^j\ svLs\-juj JS sSjJI sUJl 

www.whoi.edu ja^oJI 
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(25) c><dl — ^JljujJ 1 3 ul^iUI v_sv9 v_svjcxlaJI jl>ic\U J_p*SJI cLC^jju^jo 




Qjjj IMJUjJI JL^a uflLuu£L ^Lt iLa LuL^l ^j- 4 ^Lai^ 

J£ jl4j\j4 1 8 J^uaj l^uaiu <j£ <jt J ajjj AjJbaJui) l£jj^a( SjlSj Ljjt SjtS <jt 
AAiaH (jjja^Vu^ij AJLjSJ Ailuu^l <jt Lu3j1 Ij^j jSj 

^ c£>*b bjjl ^ J-^aj22 A^at^a dU^j 4£p> A^aj] 

CfAi) >" Ajjjjj jjjI) (J- 4 AjJ^i)2t Ljt;luiVt diA ^£122 LalaCj 

c4jw2^iji 4 ^Lu 4 /j! (j- 4 J^i c^Ai 4JL$J LjtjluiVt d^Aj ^(jjUaib IaIauj 

CjtjLuiVt diA (j2ajVI Aj£J£J 1 ^£122 <j( l C A^alalLa l^jj 

^ J* «^u £La l_lujU2j 1-1^ (JjUa Jjlfl ^4 C&jl\ (jm&j 


J^>Jl J£»*G 



clc^juj &JLJ 9 « ol^b*ii\JI cJjj>u u JLpJI ul /> 9 jJI cLoJLsJ I _X^ 9 j 

OJuobr l^l>i Ll)| Jj ,j»Suoj ^ v_svj 3> dJLIjJ v_sv3 >^jcxjJLo ,jjo JJl J-oJI 

jjoj Csv^9 OJloISt L^jujuaij CJloJI v-SjJ9) Luolol >joj 9 ciiLjJL^JI v_sv3 L^JlSJ 9 <loloJ 

g3j 0 q9 V^juljuUU v_5VjJI I ^juljuUU J-OtJJ QaJ L t 5 J i i nSg . ^^jL^ljuUL jJO 

:\^s\jb\ ,JJ0 J^Lu [yDj\i\ 0(^9 tjljjOJ-mulj Cl^ljJol <JJ0 J5Lu J»od] ul9 0 iliJAS9 tJ-oJI 

www.phvsicalqeoqraphv.net ^juzioJI .(L^sl^LI ^ l^iJL 15 <> 3^1 s^ot ill I 93 J /J 9 I) 


14 


(25) c^psJI — QjljuuJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U cLC^jju^jo 



73 Jjiaoj JjcxjujJI obdib OjlaJI 6 Joi> dl vjuS £^ 09 J LJI^^LjujI djLiiJ 6j^> 

. ^3_^_jujJI 0 b*u I j qjLJuJI i_svS jJLosjJLo 50 L^J^> j L^ jJ I ^19 dJ^j^ju9 <■ c lljuuJ I k^s jJl<x>JLo 

www.qa.qov.au jjuzixJI 


£jil dUfc o' Ijd^j 4 -iAUja Aidj dd& ^IaIxJI (j-uli Ladicj 

^JjdA (j'j I^Ja) SjlS J-4A Ljjt Sjli JaAJ 

^|^Vt ddA IgUVi JLaJt o' (j\ jiaj'a 18 (j^\ J-uaj ic^uij 

.Lu&jI djaJ3 

4Jdi s-IaIaJI d^j did !Uaj) ^ujaH Jl* Sdj^jAH JU^i) o) 

4JLLH J\) £jaI( ^Jxuu u&j S^uiilt o' ^ JL ^" 4 

(JA S^uiilt cLuajl ljILiL oa uLStL j^-S L>PJ^' 4 j-A^ ua£j£Jt tdgi 

Sjtffl SjIaj 4-ahji Sj-uiaII lj^j 42^u UJhj .StjjJt ^Luijlt 

.Lu&jI dl^pj£ £Uja 11 JLaJt o' *~V~J tdAj cj&Ljj lg£ ji 


15 


(25) c><dl — ^UljmjJ 1 3 ul^iUI v_svjoJLszJ I jl>ic\U J_c%SJI CLC 9 JJU 9 JO 



! ! Jaa* 


JL^Jl l^JLXAAJ t A-L&lxJt LjliluU^Vt diA J-alL <jl 

JUaJI (JJij') :^Ujj djUi JaJI Jjfl ^jiajj Ua <>aj ttai 1 $j jx«u Vj <4 p-“ 
Loj Jjui *G] f&t jUa ja ji2 ^Aj VAl 

4J)j (j)j&l\ JjAi^ *kjteg> Jjjj ^^A 4 ajfe* \\ A_sVi d AA .[88 

IfiL Ig-iusjj JL^Jl 4£^kj Lujj ^j) <$211 JjjJ (>aj <j£aj >li tJplilaJl ljU£ 

. 4jm5u1\ 1 JAj c^jjiJt jjj-a A-uiu 

JUaJI Ljl^bjJ Jjjj£ 6^ 4 -^jUI) 4-jjIj^JI LjtjUllb ^jjj L lli 

.CjI^La jL£JI Cilia ^Jc- Sjt>aJl LjlabjJ JjjS 4-aJUil ^Lsj^pJl lj(jLuIIj 
AjjIxuuI JL^Jl 4-^pi UJi£j ^ iJflJj AjjLluuI SjI& uj^ li!jl 

. I^j (jdu^J jr Jt£j Vj A liSajj 

(j) (j£-4J JjaJ) <Jlll£j ^211 ^Lljlt U<uA dl^jl jJu J£ ^LaJlSI 

tH£j ) jj Loit .4 j A-ilnll ufljjlail uua cHal dl^jl (jjiSjuj jJu 

^tj Jiuutj : ljUUjVI 4il£ ^ 15 l^jb ^ 

.ljUUjVI dj^jj jj^it iujjiit jt jj^it 
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(25) c^psJI — QJljuuJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U Jjj^SJI cLC^jju^jo 



ojc^j v_svjJI oljLJI QuukOj \) I 6^-jujlsJI ij^ JLc JLoJI qS Jjloj J^Lmu 

9) :Jls Lojulc qjbl <J_lz >9 Jl ^ItJI &9jj LxS LoIjoJ JL>JI &9JJ9 ojufc 

A Sv_S\_»jJ Ji> o-fljl lSjJI qjul gli ^>J0 jjOJ Csv^9 6JloL5t l^jLJuaij CJloJI 

Amateur Astronomy & Earth Sciences, ^ uJI .[88 :JjoJI] ( 09 !*^ Loj 

December 1995 


LjIIa ±iA& iJjASlt \\ JA ^ JpJJ V AjV) A 4^g> (JA J 

t^LaLSK ^jj JLpJi A^p. n L^Jl AjVI d^A (jjj-uii-4^1 


t^JJ-uUJ Ujj IfriuUJ JJ-U1JJ (iS^jluu JjLflilj JLpJi (jV ^a!) tJAj 

•U^J^ 


tiAj cl^oaAj Jja U^jVI oi)J J 6^ A_sVi DJA UJIaIp ^£4 

. Ljli ji^4j jIajj Jbp 4\aVi U JjuLSL (j^ajVI <jV ^-2 

Aj-uajVt cPI ^ SjLuj] A_sVi d^A <j-a ^£Aj ^j-Jt £pJj 
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(25) c^p%JI — PJljujJI^ ul^iUI v_svjolaJI jLsicyj J_c%SJI CLC9JJU9JO 


AjVI (Ja jjj w-b-la* ^2 Lbl .labS ^AaAI jjLjj j£j t^tjA Vt 3 4 A ^As* Jb^A) 

.4&t ^>i£A V) UJ^ V tAAj c^AxAl )Aa jjAa j Ia^- 4 ^j,hll ^AxAl J-4 Jjhjjj Aaja-^ 


Ajjj^AI 4ajWtt & Aa (j-a i fl-ljbl 

(Abbj ?AjU£ Ajjg%ti A_b j£At 4 2jS^t\ &i& ^Jbu 4&t j£A tAlaA : J^Luuj (jVlj 
<jt j!)-^ A^J*" 4 Jj^aflA' jl A^j* -4 ^ 4^ 4>^a 2 VlA^ib (j\ Uj-a( 

A. :AAjij lg 4^1 (jl ia^U AjVI &4A J-aUA LaiAfc' 4 ojo^vti Ut4At bllbA 

?UAUib 4^1 ^Ixj lAlp V ^bli Jbabt 4Sj^ 4J&G' La£ 4(b)jA£iA baj 


c j^uull UI AALujj J*&^j A_sVi d Aa (jlij A_sVi JjjAa J-ab Jju 


Ofjjjj V ^AAlj JUaAt & Aa Ai^ ^ Aju ^Abu 4 &t (jl La £ :( J ± lajj * 1 \ A^ I^jj 

blAA£ tS)^Vt J}4b V) 1ji£bj 4j0-vt\ 4^pJi d A a (j& f£jp*\ S& 4&t (jlj 
t^£ALu jb-v" 3j£i j) ct^bjAaAj A-oK jt t Aj (Jjaj&j Jx9 J£ ^Aaj ^Abu 4&t 


i« J Ia(^j AjV 4^£jUiuuj ^£jl£^pA 4&t Aj^I^aj (j) (jiu bj£ 


c£)j blAA£ Jb^Al (^)j ^AA) 4^li /t-iia. l^LabA <j5 ^uL AJLw4jJI o Aaj 

JAj ^Abu 4&t ^A& C^4^J jJLub J^3 (HuiAjI ^j- 4 bb J4^i jAj Aj ^jAj J-4^ J£ 

? J£ (j5jt ^AAt AiVt i4A ^Aasb 


A-aJoP ^Ld! (JJJLuiIa uAAj (j\j ^bu 4^1 ^-Lub ^jl V) bibb V ASjjKN d4A ^Lab 

(jtj2]| (4A lAi>it JA) : Jj^J 43itj V cAAblj ^bbaC' 14A 

^ AaA QjjdAA blbj 4^1 Aj^ua b>A l^lbaAi ILutlk ^jj jAi ^A^ 

.[21 
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(25) — PJljujJ 1 3 ul^iUI v_svS v_svjoJLszJ I jl>ic\iJ Jjj^SJI clc 9 _*ju 9 jo 


<jj££ula 2 ( I 4 J ^Ij( (jjli 4 atecj jIUll SjjS J^uu 4-AiSa^ ljLjT I^jJ 

$3a uflluu£t ^ btua^ <jt j£jj V o^J c^Laji^j ^A <jj(j 6<jT>£2t (I^j 

j(j JpULaJt &3 a ^ i*n^l ^ J-^ tjj£2 V( O^J 

^jV Sj^ ^ (Jt ij\£ d ■ :^JUj JjL tJ^bilj jj^HL jjJa l_iIj£J( (3a 


^3aj *£-ui ^ \ 4j3j ^)JJ <^321 (j£ij iSjdd ( i-4 l_iU2V( 

.[111 (OjIajj fjil <U^JJ 
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19 (25) cjjaJI — ^UljujJ 1 3 cJjJLlI v_svS v_svjcxlall jb*ic\U J_c%SJI cLC9_*ju9jo 


A&* j> 



(jk jAtjlaJt (J^\ Cfi 0 j^t S^tj *La1£ ^ 

. ...iillj IIlui ^Iaj ( j£j 
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(25) c><dl — ^JljujJ 1 3 ul^iUI v_sv9 v_svjcxlaJI jl>ic\U J_p*SJI cLC^jju^jo 



Jaluuilj Sjt^b i t^Ihb (jSUj Aju Jj Aj£Lui 

A-xuajVt LjUatuuit d^£j jjluu Jl£j V Uj) LLis* 4&t J • • • Ljbahk^Vtj 

jiuu <jt ln\g> ^i/n 4 ajUc, 4-43U diAj tl^j jlAlubj AjJUj S^luu^ SlpJl UJ^ 

. 14 -^ J*j 3^' 

jt JjV; (. 5 ^ J 4 ^H 9 2 ^“ L 5 ^ bb^t AobajVi oUatuaJt dJA 

<jt3 ^Ulbj c ACjj-a 4_lu2j1 Otjb^jt jt 4_ls)jj CjliVjjt j) jt AoJajI lj))A 

jjiC' (jj£j <jl ^j£Laj Jj c^jiaj to£ AjuJjj AJjLfc Oual l 4 -.bc> (j3u»j 

.La Aia^J jLuuj^U 

j\ • j w * A ^j- 4 jj-^-uaJ ^^LLa 4pu jl l-ajlujj AoJajVI Otjb^JVt 

l-lujjj Lo-a >T 3j^ (j^ajVI (J-a 3^3^ Oja .SjjjC jUxal l-llujj 

jb^-SVt S^fcUa tSjAlSaJt diA 


«^flt\ j) (J-A ACjA^ A Jj Solj 4J2£ LLuul t^bc* (JOUXJ (J^ajVt 

. 3 ^Lil jt gjOd l^JJJ J^g)i J J (J*axA\ I 4 O 3 U UAjIaJ AjLuSjIa A_Lu3jVI 
V) t t^j jxJb Vj lo 4 ibaj 4^pJ( jpj ,^lc> CjI^LaIIuu S.1 C <iSj^jj AOajVi 
JaitOil life Aajjj AIjU UajLua AOajVt jlaAl) J£uu Qjiubl jjj^ J-a I4JI 

.^dkuflVt JalAj -bC jJa&l) D L-it^lai AaIoIa ^ j£jjj 
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(25) c^psJI — PJljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U cLC^jju^jo 



OJj^juoJl ob^^JI V_sv3 CU&>La0 Clplo >jLajUL> V^juljuUU CLoiOj^ll oljL^j\JI 

<X Sj^u j 9 J *^3 ^j\jj [j~o cjs*J ^s>Uuo Ju <j»c OjLlC ■^9- iLJU,J j^X° 2 

.L^fij^b v_sv9 c^^Lqj Lo J5 ^joJu cujljJLfiil 
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(25) c^psJI — PJljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U cLC^jju^jo 



AjJajVt LjlSV^Vi 


.A-xuajVt ^u-uj La ^Laiadl Ljjjj^al^ l^lL^ouj j&\jSal\ qa 

l-lluujj I^usajj ^Ala^uflj UL^tj 4 JjLj 4-Sj^ jl^luuL 1 n Vi A-xuajVt 


£-kuj £>* ^ C^b^V Lua <jkjVl J^kud ^Jj J3 jjj 4 flj ljIaj-a 

JjkLLa jj£* JjU Jiuu ujlpl 4 _jj£ 4-ukjl CaliVpl Lixuua <jkjVt 


<>J Lfcj^aJj Cu 



J\L> /x^J cuJLojdl 0 Jlq >3 <cUuJuoJI ^Jjo cljj>[ >XX 2 J sSjJI ,jjiaJI Oj^jzJI 0_\j5> v_ 5 vS 

o^jjidl jlkio\JI u CJJc%j »-SjJl 3 tv _sv-LJaJI jL^j\JI ^svjcxjuuu O^oiLbJI OJl& ->^i9 Cjl93 
,qJuj]o v_sv3 Lo ciao 'Jbjzzj 3 kSjZxj \5jS*lLo Lajjjo J£Lajuu 3 l_>jJ I gjo JoJLl^j v_$oJI 
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(25) c^p%JI — PJljujJ 1 3 uljiUI v_svjoJLszJ I jb*ic\U J_c%SJI CLC 9 JJU 9 JO 


^U3 ^ Catjb^jVt £b^ UL&] <j] 
Ajjl^j U^jSft A^l <ja ^ uluA jl <j*fljiJ ^Ajj baa J^T 

• >VI 


S^Uai) a AA (j^jlua^ 

<ja ^j)4\ 4j j-iajj I^j! tj^J Aj - ufljVi lj(jU^jV 1 S^fcUa e-LbaJl baA^ 

*bjjjiit ^hVuabj (JJj-uJlH UJ^' ^1 J-a3^3 ^1 A-uil;A]t d AA 4<j^jL^JI 

:^A o^L^iJt CalSj JjVjii (jdubS SJ^aI aI^IujIj 4 AjUJab^b 

jj^uaJtj c-dpll (jbj^ jA jV^Vi SjAtla jj^j U ^A) q\ :£bjaJI “1 

lAAj 4 Aijluaj La J£ jaAjj ^A^j (j3ajVI (j -4 A^buta jj& Igj&Ajj 

. Igj&Ajj jbj^ 4-uiu ^jbjpJt 

JbajJt jallkj duA 3 a Jj 3^21 ui4 jj£ S>Uaj| d AA Ajujia £)] :Ljj^SaJaVI — 2 
• UJJ^jVI IaaIjj Aalt)]}it CiUjaII Jjub J3 ^jj 

.SUUJIj u2a*Jb ^uajVt jbfiVt SjAUfl jj^uj ^JUlbj 

Lj|pii ALpULaJij AJgjxii A-j^li^Vt A^pJl ^A S^Ualt d AA (jA : A^pJ) — 3 

Ik* as\ 1 j uaj >1 lA^j AiVjjtj (j3ajVI (j-4 .^UlA tjbaJ uixua baa 

.lj\J1\j jj^^l Ajla lijlp A£*^uli ^3^it tAA ^Jjj 

4 jaoJt ^ ^b-^Vt A^p. A-luij <-st>^ AjJ]33AVi A^pJt j] r^jaJt _ 4 

a!jj 4Sj^Aa 11 jAb^t U-4 tAjj£j ^b^ua^b ^IjbgJVb AaufljVi ^Aijt)3AVt 
. jAtjiait a A^J AajjaAjJt djill <ja baa AJjIa J fli.ua 
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(25) c^psJI — PJljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U Jjj^SJI cLC^jju^jo 



cOj>LqjoJI 0^9 cuJoJI 1)1^3 Qszjj-ujJ\ ctS^pdb j+oJJ v_5v^j\il 9I 

JjLo OJuuuu ill laJlo L >JjJO <j-JcJl3 «w>ljjJI olji j5Ljuaj3 qjz /x_* julqJ 

■>^JI £9-° 
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(25) c><dl — ^LLjuuJ 1 3 ul^iUI 1 _sv9 v_svjoJLsdl jb*ic\U ciccj-wuc^jo 


-kV^j ^JUSLj Spi *UjI 4_LuajVi lj(jL^jV1 <ja r^j^UuJt —5 

<ja 4ijUaj La 4 jla lj5jajj JjIuJI Jja tiljaJL <jJaH ^1 £uia *UIb Ljjpl) 

.jtijt JfcituJ (JjJjJ . . . J ljIjUujj *Lj£i SJa^Ij 4j-uiUj LJJJJJ jt^Ult 

Ui 4 ^Jbu 4^1 L-sUi ^ S^lj 4 aA£ -laL <jt q£aj Ja : J^Luujj Uj^J u^b 

^ Cn^ ^J^LaI) ^jLuJI (JjaI) ^ Jjj Q\yil\ (jb ^Iaj L^ ?4aIj AiJj S^AUaJt dJA 

fjj cl^jUuilj 4jUajVt CjjjLgJVt cUjVt Aaj <j£j 

<j£Jj . Aj^UaJI jjjLSit S)4^1 ljj^Ijj UUc* \\ V] LaI^ tgJLuujp 

. ..JA 4 a Jiuu S^AUaSi dAA *UkJ( ^J-u-u (jlpi) 

AaJajVt Cj^t^LVi (j^ 

^ ) : JUi ^UjVt Uuii <ja 4&I UjUi 4 A jU< \\ AjVI d iA JaUj Uj^j 

AjVI d4A ^ .[16 :<ilU]t] (JjAJ <>A U^jVt LiLAj <jt *\jjjil\ (jh (JA 

<jt j&ai JAj VAaISJ! diA ^j*a Ui (jjaj) 4-oii ^Aj 4 aa1^ S).xxa Jjaj AaI^ 
^Jj uaAIH ?IaUjI; AaLajVi LjjjU^JVt (J^Z ^ja^ ^jaa]( ^jaLsjj 

Lj-v A t\ 
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(25) c><dl — ^JljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U J_p*SJI cLC^jju^jo 


<jjo />Lol LuL^ 9 . . .jb%_jujl9 oIjL_juj9 O9JJ <jjo ci9^L^u Lo JS v_svjZ>j\II jL»gj\JI >oJu 
Lo JojuzJU Ijl& (CUJ| uL*jljuj 9 ... «w» > ix^y9 £9x^9 JjLuj ^jJI 6b*9 J9^u 

^i*_jub*sdl uljijJI jjjulJI <(j9joj) cLoJS cuJlSZj 

Ja^aJl (jh ( JJ-4 ) *La 1£ ^ JL4 

: Ig-aAl ^UaII iil2 (jj^) *La 1£ <jL tiA ^jk 

JjaII 

.<&ju*1\ -5 -4 ATpJt -3 lj\J^\ -2 ub^JI -1 

V AjVi diA ^JX4 <jt2 tiSiii I^^-uajVt jU^jVI JJAJJ ^jjl\ <^A d^Aj 

JjVjit (J^ £uUlt ljLaLU ^JJ LuSjI jj-uu AjVI diA Jj t liA ±& u&jjj 
Aiij ( jjaj) 4-a1£ IusjI jAtjlalt d^Aj ^^aUjaujJ) ££ gjUJt uAuo^il til 

.*Lalj 
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(25) c^p%JI — PJljujJ 1 3 ul^iUI v_sv9 v_svjcxlaJI jl>ic\U clc 9 _*ju 9 jo 



OjjoAjo A3 cuJuJbJI oljL^j\JL9 lo^lbJI 0Ju5> J jsuoj O-juuuJ cUJuJbdl ^bLuoJI 

C_)J> ^3\i jj\$ V^Q_juJJ> ^iuljuUU t qS JuLoJ I JuJbJI A&j-juJ u\J oljL^j\JI (JjJO 

0 Jlq) ^jJLc L^jli u^ulzaidl v 3jLkbu3 .J^j-juuJI 69s ,jjo «JlLcI Jj Ijl> 6 jjuS O^j OJuo 

ci^p Jl^ uL^sdlj jjjoJu LSJuJbJI ibjjSiLtJI 
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(25) c^psJI — cUljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jb*ic\U J_c%SJI cLC 9 _*ju 9 jo 


: ls L t a< A \\ ^ I&Ljla .laJ <a!£ ULaIj (j( dili£ 

j! *<^411 l.&uaj ^ ljAJ I^jILaII uiuii c4^bju ljAJ :uluA 

4jjP (J^Uj (j^ajVt 4&t uLuia JULj .ljaLuu jt CnfeJ (jjxit iIuLul^j cAjlLs 

. AjjISI 4^i uLnaliVt La! 

^uajVI jU^jVI CajJ^ cA_lu3jV) LjjjLjJVt (j& Ui^j Ajlaja-a ^IjlaI! di& 

Cna u^jVt Cy* *}>> LjUil (^jJj Laa (>ajVt ^ $3^ 

ini <j^J jU^JVt 0^ ^ tdjAlAlt jJalt (jAjbl 

. ^Liuij 4 -a1£ A-lju La lifcj i^Lnajtll^ 


^jLunVt j*-uy u' OJ^ U-^ ^jj uLuo^lt 5>Ufl ^1J jluil oL 22 ' uj 

(J*4J JjS V) t$J Jnllt <j£aJ V A_Lu3jVi LjtjU^JVt (jt ^LaIaII i£Jj JxilUj 

jt <jJbjVi t i*uiyi (j) inUlutlt tjjfua ^ilt 4^ tit) ^^tju ^ll^lj 1*^ 

.[45 : Jaolt] (ojj* ^ V Cn^ <j-a ^t^Jt ^jjU 


:^JUj JjjL 4nJajVt ^tjJVt * ituAjl S^tUaS iutj inl^ Sjtuit iilU&j 

f£l tj-laj V \ ll^ti l<fe i Jt J£lt unlk L '*°* (jl ^liAllt) 

LijLl Sjluij 4_iij (J^lt unli) :^JUj 4Jj 5 ^ ^ \Vn ^ [68 : fHf»l 

LjUhj*a luuj Laa >1 £jl J-a Aajajj o^JAJ 45 ill ^-uajVt £jilt 

.S^aXaI) jfctjlalt ^j- 4 ^L5>uultj Lj(;U^jVt 


4j|^lt ufijUal (jA 


:iutj is! ^ 4 SjS^U ^Jj jLuij 4jl^l lj iAjusai (jiajVi ljISjL jt aLaIxJI i£jj 
4^1 4^1 tjiiijl cJj^4 (34^r? LH3 ^IjLauu ^luu 4^ilt 
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(25) c><dl — ^UljujJI^ ul^iUI v_svS v_svjcxlaJI jb?ic\iJ J-c%5JI clc^-juu^jo 


C)\ t[12 :JpUalt] 4&t (jli Ji^ *Lf^ (.5^ 

!<jJbjVi CAJLL JJju lj(^ 4 jauu Jaj^uaiL (jT^Ut ^ jj£j (j^ajVI uLuia 

i**'j 

j^ill ,^>A ti ®j& ,jc. jjju (jl (jj^) sA^lj AaISJ (j£aj (. flj^ tidll " Jjflj 

tjAUall Ajuuia (jC- laLu jjju (2)1 (uiuti 2} l$j2.) 4-a1£J {£*4 ‘ °- ,< \3 V^uui^jl 
lAAj tAilii <ja Vj AjJj (ju (j* (J3alj3l A_uLi V jajuall 4&1 Ajj ?1 ^ajUjj 
J j CiLal£ s2£- jj^Uaj juulli . juull aM Aj jiaJJ jlAfrj Jjj 

CjIaK 1] tifiM jjj j- 4 (jSJj (S^Uall siA aJlaa. 1jjj*aI Jj^ Sac- 

.Ajc- jjju j! (jjil a a!£J jiu V JjjflAi! ^jjujJl l ~jk«~ ^j31 AjjjiIaa 3I A aKIt 
^ j <_£a 3I AJ)j| 2)5) : Jjlall 4&I (>« Jji« ujIjS AJIj jl)^ t^A JIaC'] <Jjj Iaaj 
• [6 : jliijfiil] ( ' juaj Vjjflfr jl£ AjI jjajVlj uiIjIAjjJI ^ jjLJI 




1 . Debris Flow Hazards in the United States, 
http://geology.com/usgs/debris-flow-hazards/ 

2. Mass Movement, http://resources.teachnet.ie/ajordan/mm.htm 

3 . http://geoiogy. com/usgs/landslides/ 

4. http://geology.com/articles/debris-flow/ 

5. Landslide, httDd/en.wikipedia.ora/wiki/Landslide 

6 . jjyi i*uji 2005 - jh - . 
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(25) cjqdl — 1 3 uljiUI v_svjcxlaJI jl>ic\U J-u^SJI cLC^-uu^jo 


jaa jlfit 

U'j^ 



ul&j gjjJj jl^JI QA 4jj^j Laj 4-djd5it j-ufl-a Jja uiluu^Vl )^A J^HLS 

SI j ( jC- 4-4 Ij 4i.li Cj. 
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(25) c^p%JI — PJljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U 4^9 _juj9jo 



ljIj Cjj\S <jjjV1 (jSUVt <ji IjjJa ^IaIxJI QjjI 

4 Ad/Vud ^ V) I 4 I 4 iSHlI ^JJ fl A-LaIxJI ^ .LjbliJjj jI^jVU 4jj1a ^jj 

Cj±^j cA^\ (jt JAAaJI (jSlj .ljIjIuu 3 J£- lj^jxIujI 4_Loi^ 4-uutjJ 2012 
[ 4^1 (jl^Luu^ 1400 (j-a jj^I JjS 4 SjS^w 

^LajiiUt ^IaIaJI LjbliUC'l 

US JjiaLU LjUj^fcVt tj^ui AS^\jil\ (j\ ULluu e-Uixit 4Aj&I 

(j£> bhjh *UkJt Ul^j ±&h .fal hU jUj^VI (j) jUS jSJj l^jj^tLuu 

jljiVlj <j-a jjjS tjailatj tCaUt^Vt jt^uutj jt>uut 

•U-^t ^illj ^ 3 UUj Cu IS j2l\ *Lm3t 4 -j^jj j^Jaj Ijjjju <j*]j 

Sj3 jtSj uiVl 4 -uiaa, >S> c3^ ^jjLua^i jjjj 4^&\jkl\ ^j) lJjjjlaH 

( j-ujj tdlflll ^aicj *lnlt (jfij Ja-u^Ulj »Uaa£JI 1j-ujjJj SjjJaU ljUjIjj 4JjU 

4JjJJ ^JJUJ A_lAlij (JJ-ulJU IjjlS (iUj (JdullSi (j) AjiujUll LjUujjiH 

. jlAJjVtj jjialli 4-u^tU 
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(25) c^psJI — PJljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jUc\U Jjj^SJI cLC^jju^jo 



Igjl cLqJqJlxJI 0Ju3> JjoLu sSjJI ul I&IjJ LxxS Qj$\jJ*L^xi\ oLoljj5>\JI CLL u 0_X£> 

0L03 Ijlgjl IgJiiu v_sv-Q^j JLo^l 6 Joi> ul S^9ju Jl>I ^3 j^j-LajuJI v_ 9 \JI Juuo l_xSLfi> OulS 
Oj^JI ^J^JoliuO V-fiJLiitO lSjJI v_SvJ>liuoJI J-SSJ CjLQjL>l pj <JjJljuuJI CjJiSJu 

.0I3JLJU1 JI (Jjjo 6 JlC J5 QjjJoj^II 


JUJl^ 4 _laIs>j ljLuuIjJ 

jU^jI ^ ^uujj l-lluu jA ^HaII jJu (j\ t Auu^j ^JjVt Sj-aUj Uj) JjAj 

^LaII liua| 4J-u 4 4000 4-AJd5JI j^aua SjLuaA JIa Ljj^Lua^JI 

CjIjIuu 5 i^L4 4-uut;^ Liviu Giosan jj^kjjA t .(29 -5- 2012 
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(25) c^p%JI — PJljujJ 1 3 ul^iUI v_sv9 v_svjcxlaJI jl>ic\U J_c%SJI clc^jju^ 


SjJ£ (j\ Cn^ ljULu *hVi,uibj 4 ^jjjaUI( qa JjjjS J-4 

Cl!]; jl^Vt S^A Jtjj l_llulij 44-ajJaI) dljLua^Jl aiA Jiuu CiaALuj jtgJVi 

. (jjiuuJl UflVI UaJjJJ CiAlklj LjjjluS^]) 

4jLki<a ^ jI^jVI 5j]3^j SjluaaJt jUjjt 5 -uu(jaI( &1a ^ ^IaIxJI Jsjjj 

CjI^LajL^J) L-flVV jj(>aJtj Uui ^ Jlaj ^iLa AjjjxJI . La 

. jlgJVIj 5^ Jj-a ljIj CjjI£ 



^lSuljuj Ipjszj ^si^j JLo>JI oju5> \5j$suujS\ ^ob> Michael Petraglia J 9^uo99 > JI J^ 

,jjo cu^l^l Cjul^uo v_5^jJ I3 <^U>^>joJI OjLclsJI sSJl2j />9j oli CjuIS v_svjJI jlgj\JI <jjo ciJULdi 

. Ljj-fiJ CLljuJ C 9 \JT CLjuUUOJ> Jjl 9 dJUi>9 CUXjJilC CLSJLxXjO CL0I9I 
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(25) c^p%JI — PJljujJ 1 3 ul^iUI v_svjcxlaJI jb*ic\U J_c%SJI CLC 9 JJU 9 JO 


Ujl^L (17-8- 2012 SJjja llua| 4 * uutjJ ^ij 

jJu <j' Alui uflVT 4 jlluJ Jjju jiSai) jLij ljUjIu^ Jj\Vn 

. SjLu^Jl jU$jV jl^jVt ^UaH 

ljUI^VI tj-ij (jjilt (jl USGS *U£jj^Vt Lr ^jlj^l\ 4JI£j Lj^Jai 

4>4 ^1 a (Jjk \ o' V] SjSj (JA 

(jaj CjLjIula SjLJ ojI^Ull Ja^V das jJu ^Lal j jaj ^ 1 \ 

*l£&t J^j l^ 4 ^ILil jbi o 4 JSl ij^jj . ob^i' LJutaJl 

a SU^aU d]j o^a ljULuH 



blpJL cuJLo ^1 i_s\9 J^LoJI 0 JlQ> l^jL^j QJlcI > iJI ol OJuJcJI Q-uCxJLszJ I oLuuljjJI Li 
0 Ju 5 > uLSLjuuJI ^9jJ ^LuoJI >a2j9 ^Lqj^JI JjoI^t: o^9 ‘jL^uJj\JI 9 cLxxJ I3 

ll^Juo blpdl JLSLjJjI /xkisjo cLqjl>I 9 cLiLbjuoJI 
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(25) c^psJI — PJljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U cLC^jju^jo 


o' GIaIuuj <> Benjamin Horton 
o JA Jljjj jtgJVt fUlitj £11*11 jjajj SjLua^U jlAJjt q- 4 4-ojAfi]) j-ua-a l£j 
Ljli jl^4j jiLit ujjja lj(j 3 cSjlua^Jl 

. d^A ^uaL^I AjJj qa ^ tiHj VjJj ^ A 

tillj VjJj 4^ilait jUi ljIjJ LjUjijuai) dAA UI laflA (Jll\ 

ljIjJ LjLj j\xjs1) aiA £45! (j^4j dAA £jjIj 4ijJL4 (jA (J&a±i 

Ifji jjill 4 jU£ ijJf i l£j£ jja! jA 



jj^lo cb*jl /xJdajo <jjo cuj-jJjuJI blpJI CjubjJLil <Jl *5 >^-bu cU»cliJa^\JI jLo 3 \J 1 j 
OJLfii ul cloJLsdl -V^9J9 Jqj>juuJI) J-*jJ I cLoJaJuo v_$v 3 JaiL 9 oLj^JI 

obLJl9 I3 OlJLo3 6 jj 3 >^jjo cljJa> jo$j uli GJ L$ <liiJajuoJI 

.olSLo v_ 5 ^d 1 gSJuu ^jLJI GjJ 1^9 
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( 25 ) c^p%JI — qJljuuJ 1 3 ul^iUI v_svjoJLsl!I jl>ic\U J_c%SJI CLC9_*JU9J0 


4 ju 1; A-ut^ SjLuij 


SjaU CiLajC' Aj^kil LjLuu(;ii( diA UxlLl LaJjuj u'Vlj 

a JA <$2M JjUj ljL£j 4^1a^VI Ajjj Aluuj ^Jbu 4&t ljU^ J^Uj Uj^J 2012 

: J-4 ^xixJl JJjUajj JAj 4 Uj£ j-uuC' Ajujt JjS A-laIjlSI 4 SjS^ti 


Aj j_Luj <jl£ ^iS) \\\j oj&j* A-*^b j-ua)j^ Sj& jjkt iiS ~1 

JjJL .Ajjjk Ai>lj 4&t A^iAti jA$j jj£j Ai£Jj t4j 4^t tAUa&! 

<j£)kj JljiVt d^Aj cr? C>4^ U Jll A-ajS uj^ L^^Ui) 

J^-jVl aJAj) ;4jjfl ^ o-»^j .[51 :uij^jil] ^ilai 

Jjjj (j*j U$k* <j£j jjJ L> jAj j^xa ^ jl^l Jjaj ^1 SjLij (tjJ^ 

•{*d^' ol» 


CjIjLuIIj A-LLa CjjI£ <j-aj A-44jili <jt *Ia1*J1 

jLL (ja 4£>jj1a1\j Sjjj£JI ljLl 4£J1 J^tk (ja til Jj IjJjluutj c4^£Ul( jl^uitj 

!^ LiVl AjuudU ZiaI rjj^^ JLaj SLk-a l^-ik' tjj^ 


qa 4&t 4-a^k! ( gj^j (JJ&J^ A^^ tJ J LuojI Ob^' jtuit A_Lai*Jt 4 fljo-vt\ 
Jjj£j # (jjj£j Ljllk ^4 ^Atlkjkl ) :^JUj JjSj 4 Aj £_LuJ <jt£ (Jll\ pjjul\ 

A_i (tjjjkj Cjllk) :^JUj AJjS ULalj jJj . [58 — 57 : ^Lb»j 

.fjjJt Ajjj) La jAj J-ulLitj (jjjluuit Awalj SjLuil 


CluoI LLjit JLui AjjjjlS) (jt B A*uj1jA]1 — 2 

C5^ Alkla dlkt Lajj 4g5>^b ^Ulilb J^Vt Ja£j ljjAJj! 

l-AJ^Uj jI^jVI Akuij jIajj CLl£ LjjxJl Sjjj^ A-lui ^ jjji) 

! f JLaj 
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(25) — PJljujJ 1 3 uljiUI v_svjcxlaJI jb«ic\iJ J-c%5JI clc 9 _juj 9 jo 



^9^r9 >0-^ v_svS v_sJLaJI gjjJ I clqJoJuoJ ^^LkLZ>\JI jLxx9\JU ^UjJc> 6j^> 

v_SvS cljoJLsdl \J$\sxo<) .<JjJljuuJI s3))\ J-<l9 Jlo>JI L^Jul9^ j\jj\)\ <jjo 4 n 9 jcx^o 3 

L^jI cLuoJLsdl oLuuljjJI -X^9J9 cUUoJloJI OJlq> JjiiijLAjuLOj 9 juuJI LujU cuSLj^^I cLclqJI cJl^9 

.CLo^loJI 0I9JLJUUJI J\lj> L>9 jj 09 Ijlgjl OuL$ IcxS ^>QS 2 jljuU 


a jikia (j\ A^jk ^Iujj 4^1 cr Lua cr^ Sj>* 4 JlLaj < w lL.il 

^j2j V) :A-j5 JjL jl^JV L ALia CLt£ A-ujxl\ 
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(25) c><dl — ^JljujJI^ uljiUI v_svjcxlaJI jt>ic\U J_c%SJI clC9_*ju9jo 


u) Jj*j <aa]* 1 \ .[{Lua dtjj] \*sja LjjxSt O^J Aj* 2 

<ja SjjjS ljLla£ JJa^j uaj^u S £Ja Jjuj AJUalA q- 4 J2jjj ^UaJI 

Jj£ lajI£ US ljIjLuIIj jtgJVt SJj*J Ua ^UJl A&U\a jUsaVI 

! AUuJ UflVt *UliaSi 


(^iSt jA J-u3A LJjji Cl\±Z$\ (JA ^.IaIxJI Jj5j ~3 

J^A A<\aa AjI^j /Jf i jjjJ U4*Jj LjU-UaJ ^£j(j tAiuU 4200 J-L^A LJj-u 2 

JiuiJ (J>J^a1\ 1^Jaa1\ AjA^Jb Lil^Jj LjUbJA LjlAj *L02 .A-AJ-l&l! 

. LujSj Aiuu 4200 ljUjaH dJA AjIAj ^jj£j IajjJ tj-uuil CiS^it J_jLjja 

J^Lk <ja ^Luull AUf uiuijj Ualuu I^j Luj As-UaIIj ljLujjj Sjj-uu jSiij UAj 

^1aJ& U ^)K1j jIauu ' uj <^Uj u qa J1\a * ) :^Jbu JjAj . UUIt a! 

c>±fr j ^uil uLS :J|>uJIj .[48 (ujp^Vi Ua V] 04 J 

??4&i Alf ^ja Vj-ujj <jSj ji oj^jj uiVT JjS A^UaII 
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(25) c^psJI — PJljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U cLC^jju^jo 



J^JI 9J I3 oLol>^\JI clqJoJuo v_svS ^uuuuoJU Benjamin P. Horton - >9 _juo 93 > JI />l 9 

£lS 2J O- 0 >° 9r! CjuI^ CLCXJJlqJI jb\JI OJLQ> I^jS v_5\jJI OJLQ> ul JL>33 

O-^ Lt>jl>I JiU t qlJl ub%j^juJ3 .ci$l3iJI »J)liuz>l £$jjJ I9 0LL2JI3 olpdb 

03^3 oll^r 0-9 l^o-* /^) '-V££-jS cl^i9 J 3 iij ...cUjoJLsJI ciiijJLsdl 0 Jlq> 

u n : Jl I jlq> .[ 26-25 :oL>jJI] (ij+pSte l^s I9J cuoJtig * ^Ulc>3 tBjjS * 
S'oUju yOjj^LII v_syuJI jjl^I <-SjJI O-®^ « c Lp^G 93 EiSjj O-^ 
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(25) c^p%JI — cUljujJ 1 3 ul^iUI v_svjcxlaJI jt>ic\U J_c%SJI cLC 9 _*ju 9 jo 


: UjfrJ 


(jl ^Jxll c4_ijl_>A^a jjC- 4J,u (jk <j5 u*j (jlS 1 jjC-ji (jl ^laC^I «_,ajil u9j£ 
AAtalyfeVI Ailaia ^ 4JjJ| iAjjjsJ) SjjjAJI 4_uii ^ ^_ l jj)' v "* (^aill Ajjj 

?jI^AVLi AAala Cul£ 4jilaAaJI aJA (jl flc- uL£fi >(jX>All JjjA <j»aj ^_ , jl)' v CulS 

(J^ ^Ac- ^ alfr Jj c II Iaa (jl^il 'jl^fr'l ^Ac- .i^.,^uA CjLjVI aAA (jl 

^laC'VI (jjjil jC’Jj (£.iJI La : JIJ*jJI (jl ... jjLLuiI uti^ (jX)S2l (jl (jt-Jj (ja 
|Aaj 1 1 g ‘ <e - ilu w II 4 aIaj (jjul Sl^sl jAj Va- lib iail *L±ai*AI LLAaiLSI a Aa £J j ill 
(JjlaaAl a A a 4jIj£ ^ £Jjl (ja jA ^Uj aSil (jl ^S- JjJ lajlS Jj (jl 

I^iLuiVI AJLujj jj-lua ( jlc- La^ala LjLs (jjSAl 


^.l^t 


1- Eco Alert: Satellite Images Reveal an Ancient Network of Rivers in Arabian 
Desert, http://www. daily galaxy. com/my_ weblog/20 1 2/05/ecoalert-satellite- 
images-reveal-an-ancient-network-of-rivers-in-arabian-desert-.html 

2- Climate change wiped out one of the world's first, great civilisations more 
than 4,000 years ago, h tto://www. dailvmail. co. uk/sciencetech/article- 
21511 43/Climate-change- wiped- worlds-great-ci vilisations-4-000- vears- 

agojitml 

3- Death on the Nile: Researchers believe climate change brought 'mega 
drought' that ended an Egyptian kingdom 4,200 years ago, 

http:/. '/www. daily mail. co. uk/sciencetech/article-2 1 89802/Egyptian-kingdom- 
died-4-200-years-ago-following-mega-drought-caused-climate-change.html 

4- Bernhardt, Christopher E.; Horton, Benjamin P.; Stanley, Jean -Daniel , Nile 
Delta vegetation response to Holocene climate variability, Geology -40-2012. 
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(25) — ^UljujJ 1 3 uljiUI v_SvjoJaJI jl>iC\U JjA^SJI CLC 9 _juJ 9 jO 


(jijiU W JUaII k*u 



SLl*J1 Cia^x jV Sjjjait dJA VjJj jjjIi <jJbjVt o- 4 ^uuIajL^t JIa-aI) 

JjliaJl di& J^UH tgJ& Uiilj ^aI aP A-A3U life j^ia 

4jut^t AjujjiS) lj(jLuiV 1 cM-Hj 
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(25) c^psJI — PJljuuJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U cLC^jju^jo 



Ifjfr fAj OjJij ^a AjT o* 4j^ 

Vj I^Ia Jj&Lujjj I^j ^lul ^pit Ajj j£J( ljLVI jj£ La2 .[105 :uLuujj] ((jySaJsLA 
. (jiaj^U ^uukj* all JIa-aII AjL£^ ljLVI dift jaj .LaLajA) IgJ L5 Laj 


(Jjk ^jj^JqjLa JIa-a SjLiC' jit j ufcUu (j^ajVI aifc 4&t Jjj ial 

Cpl djLUl ja AJjU ljLla^j (j^ajVI Jiuu e-Ujli 

^Ua&Li ^JtLuu La tiAj i(j^jaA\ ja j^Ul\ jjC' <>bjVt Stjj ^ C^Sluutj (jijVi 

V J^ 3 (Jiuu V) L_i£tj£Jt A-JL ^ V ^5^) Sjj-AJt oiit (jijVi 




J jla ^14 u»Ji 60 <j-a Jlu ^ . ..jU ■' * JIa.® tluajl jj«ajj 

jjj£il £i*j JUaII I jaj magnetosphere <^**-2 AikLa J Jj*..>a jAj ‘ s-Lkail 

Vi UJjjj A-XulaAII ^Ujit l^ LaAJ (JAA-Ullt <J-A Aj3u1a]1 (JA 

•U^jVt Jjt>liLi IgJ ^-A-UJJ 

t ji SjkaJl jIjaJI ^a jL£ ojuIa uUl ^a jSS) Cuj £)( ^LaJxSI 4£jj 

LjfcliJt Jj4^ (j^ajVI (J-a ljjISj jIjjaII aiit <j-a buL MAjjIj 

4-uji SjjJb LjfcUJ) 1 Jut ^Jbu 4&t Jjj 4A2 c^jiaj^U w ' ^U\* A \\ 

ljUjjjja!) qa AjluiIj AjjjjjSJ] AjluiI j& SjU^ ^A ^Lu^Vt d lit ^ulaJa]| 

LJJ^il A&JU4 <J-A JjSl ACJ^jjJ JJ-UiJJ . AijjJLA^) fJjjLA (JA AjjLLa ljIjJj 

uijS u ^uulaja a\1 JWaUj LaJj^J 4A-AjliS| ^ jj-a jLi 800 ^4^ jLj 

. l^jjiUi ^.UJlj Ljj^aJt A^j-uu (jjJ La ljLa-luo^JI 3 JJt Af^uu ^ 
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( 25 ) — PJljujJ 1 3 ul^iUI v_svjoJLsdl jbt^UJ clc^jju^jo 



LbLiJ <iszjjuujJ\$ bjJoiJI oLcxj^juloJU clLcxj*joJI ^^JuUUOoujJ I ^L^JI K-jjjJu LoJllc 

J aoS ^uosjjuu 3 cjj*JI ^>ku JL^ioJI Iju 5 > >09^9 v_5ouuuJaJL^oJ I Jb*joJI 

toljjJI ojl& jjJ. u$ LS<pdl ^\LaJI oljS &x> J-cliLu Ijlq> o^9 l-J^r £>>■ J^>-V 

^jJLc l&l^ v_$oJI CUj9-bJI CLS2 jJj\J| jIjuZ)Ij JQ$Su 3 1 ^ 9 -a-Jq.) ^9^2J oljjJI OJLfii 0^9 
clo9^j2jo jj»C u\JI j^sOL^ Jljj \J v_ 5 ^J I3 OJl&sjoJI ^-d>l9_txJI <jjo Ojj^lkJI 0 _\j 3 > jju&js /'J^sLaJj" 

.JjD iUb 


<j£Jj (j-4 AjjjS <iluua jj5j ljIaxu^]) &JA O^J 

J- 4 ^t QA ^ j ^SiuA\ ly * Ua ^liuui luajl J 4 jjj Uj ^Jbu 4^1 A- 4 _^j 

Vjij (jxj c^Vi jb ^j-uuIajiAJt JU^t jfjuj .A_ijj£J 1 jAtjlaJt 

SLl^JI Cj1\ VuaiV 
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(25) c^p%JI — PJljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U CLC 9 JJU 9 JO 



■' fjai: il) djLu JtS La-lk S^fcUalt &- 1 £j ^^gJVt ^uJUt ^ \Vu UAj 

*Ujj£it jAtjIalt J-a^t U- 4 j^LuJt S^fcUa <jt ^IaIxJI JjAjj .[16 : JjULuuVt] 

Jji ^>11 j^Jjj UAj jAfij jt l^j <jt (jjJ ^j-4 US 4-4 Ujj£1j 


JjixS 4&t UjJai- V 4&t 4 tjiJu <jtj) :Sjjjii( 4 aju j ^Jbuj djLu J^]t 
^/iVi V Jil\ 4l 4JU 4&t Jsjj UIaIj 4-sVt di& Ulafc jJj .[18 :JaoJt] (f^J 
(4S^L4J 4&t 4-A^JJ <jt Ujjt tit USt <4>U <jt (J^AJ c4-a^jitj S^LaII <JJJJ 

.^Jbu 4^t 4-4 *j jiuu <jt ILk ^uL 



< ^I-AwAjUUOouJlJ I ^bjJI l&jJcy v_snjJI <i9lJaU 4 jL*jcxj v-SvJoiiJI vJ^LaJjJI Oj^Ub >juL 2 J 

Lu^j dJUb &J03 jLc Ld>^> L s 2 j| Lljuj I 401 L*j 49 jc*joJI ^Uab^l ,^$0^ !40l obt^juj 

Jj>_Xj ul ^jjuucxjuuJI jJjo 4o2>LqJI />Ljuul>\JI OJl^J jJ3 9 J 3 .<=1x9 ul j^jouulC IsjJu I^JbJuo 

u jSx-kjj ^^JlszJ ciiJI o^9 juo CjuL> ^jJI \jji$>$ U^Luul>I C*9^>jL>\J ^zb^YII ^^Jl 
Jij^u j^sJLc lgJL9lb §J>flJ 3 L^^Laj [3 tbjJaidl oLo^juul^JI 0_\j5> _LzJ v_S^^J I »J>\liJI 

!40l uL^juJ '.J^SuS <*SX+julU ul /XjJa^JI /XjJUJI J^fci-juuy \j| j JjjOsJ> 
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(25) c^psJI — PJljujJ 1 3 uljiUI v_svjcxlaJI jb*ic\U J_c%SJI cLC^jju^jo 



U& j*-uu Vj lluajt £jb ^jj ljUIaSouaVIj (JJJ^La <ilUA 

^Ljit <jjj 4jLu& *La.l^ ^IaIxSI .l^j j£ 2 t ^uoSaji JWall tiA jA 

<jbj^U w ^ -«jk * A t\ Jb*]) <jjjj (USbj^ AJja-ula ljUjja (jAi) A-£bJt Aj^ujJ) 
b .luaj ^Lj Jbbl b c j\i1j Ci^jjIj ;Aj^b A£jxjj Abut 

!!b 

l^uulaj* b Jbbt c£)j jjjiail 

^ O] 3&t V] ^<i4j U *buJt ^ ot3^uii jjiait (j^\ tjjj ^t) :^b 
Aj b jjjJait o-i^J 4^1 jbu4 b .[73 : Jblt] j^bjj ^ _ ljU iilij 

. S-L-bt AjbaJt CabaVt Aj Ujjbj b tiAj lgj>bj 

Aju»U yk ",^-ubt Ljlua^Sft ^ Jlluul Henrik Mouritsen Jj2j 

^ A-uab &43J- 4 jj^laJt 0^ cr^l <-^1)*^ jbu :bbt ^ 0*43^ 

Jbait JajJab A_s jj qa t^bb t J: Ajju^g. Lfib I^jjj^ 

!(jbj^U ^uukju]| 
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(25) c^psJI — PJljujJ 1 3 ul^iUI v_sv9 v_svjcxlaJI jl>ic\U J_p*SJI cLCcj-juuc^jo 



JbtoJI Jo9_Ll> CU3 j gj-kbLjuaJ L^i:Lo^ v_sv 3 cl^L> 6j^>U jSjJoJI cODI ^33 JlqJ 

jSljjoJI 0 _\j 5> lado jCL> 9 jJI L5>JlcLuuu lo l_X £>3 t^3jj I O 3 JL ^souaJaJi^oJ I 

L^lplL jl>I 3^ \JI culS <j*o Lo) J3-jij <£LojJI <jjo cu^LJI clqJojuo v_svS 

.[56 :^3d>] (^x+31. juUUO ^>\j^p uSvJLc v_ 5 Vj ul 

^)jl£ Ja-uiJ Jj jLuijVi J-ufllSj *LtfU <jl ^Lsu 4&1 *La^J (JA 

lift Q-4 (J^L jt 5jLjlaj aJ&jojZ ljUIjj^JI (jt ^l^kil JA2 t(J^3jVl 

(jlfl ^IHL j ;Ajil Jjju jl ^Hl <jI£aJ 1 4ij*-4j AajI LS ^/uijliii^l JIa-aII 

. luaJ ljU1j)j%\1 4-lu.uHj *Laju jft ^^uuSaji^it JIa-aII 
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(25) c^psJI — QJljuuJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U cLC^jju^jo 



ul \JI blpJI ,jjo loloJ 9!^ 9^3 I v_jl$9SJI 3^9 ^u>xJI 6 j^> 

ul clcxlsdl u&szj _xiiJLs2J9 cQszhuuj cuJljuJI olpdl ^jo <J)LjjuSI U9J9bu cLcxisdl 

lSI ^3^>9 />JlC ^juljuuu o^9 ^jJ^suo oI3jljuoJI <j-u\L Jjl9 />3 j ol5 ul^ £UjjoJI 

CUjO Jjl&ou V_JL$3i)l ljLQ> J^b9 cloJI jSXjL . J dJJi> kSs\ v_5V-ajUU0^j»JjJ I />3>lpJI JuzJ cJj-juJ9 

v_sv^>l .6 Lj> \L £uu^>l ^_sv^> IjjoJLjuuuo JSUI JI>j \i9 />3 J J»$ cU^Ijo <jjo 

IfjCT o^- P^S ii> 9 iL>jo UiLuj gIoJLjJI liJi> 9 ) : v_sJ LssJ ^39 cuxsii u\)l dljJu Jj 3 > i/xjjiJI 

.[32 :cLj\JI] (o 
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(25) c^psJI — PJljujJ 1 3 ul^iUI v_sv9 v_svjcxlaJI jl>ic\U cLC^jju^jo 



\(JA JJ jiflj V AaJU 


<jt£ La dVji ^ a^C> Aaju jA (jiaj^U JIa-a 1( <jt CjLuuI;^I dSJj 

^UalS) ^ L-i£)j£i) AjjL s-IaIxII LaJj&j 4 L-i$j£J) liA Iuuj <jt 

AJ (Jjjji £Uja]( L-l lj<U1jk*A A Vl^A iilldJ V A^* A (jt tj^j <j-UiA-uJt 

Aja ljjaAj Aijl&ll A_u-uaJuJ) ^Lji) (j- 4 'j 4 ^ 4 (joul tillilj w ^ -jk *4 a Jl^ 

. Ljl^jAll (jA ^U- 4 AaJauj (j]£> Sjl^pJ) A_2hjJ jijjj tiUiSj Aij^uaj 

Stla ^uulal* a!1 JIaJuK (j\ w j^^LujU ( jiaj^U ^uuIojxaI) Jla-aJi dl^jt jJlL 

(jj uflVT J>Lkj 4 ^ajUjj t(luuU AJISj) AiuJl ^ jla jL£ 15 J^laj d>LL 

diAj . )i£A j JUuii) (jA ujjiaJt ^ ;AAUjI jJu ((jju*iti <jaj>Ia j!| 

liA l-lluuj . AaUJI SL^Jt (j^&J (jiajVt A_i^Jt LjUillSI jjJj SjAtlail 

. j1>aI^Li c>ajSfi l\y 45^ ui)J J J* ui)J*^' 

U- 4 1)^ c£jSt o 1 * ^ (j-uukii-Ai) JUaJI (jt i£jjj 

^_sjl ^-a<uuj JIaaII tiA ^Jajj duA ^ jA\ til Jj jSj 4 jI^a 1 uuL J1)j Vj 

A^bjJ jij Iaa jUaJt A^oua^Laj U^jVt (jAAutIt 

tilij JjUJ J-LJU tiAj (JJA-Ui£ij (JA^JjJjA ^J *IaH tiKfijJ 

. Ai-u,c> LjjjLaJlj) CjJ^j 

5j>- C5^ L5^^J 4)^ Jj*s? C5* b^l ^ ^ 4i 

JjSj ^ [6 :jjj£jit] ^CjJt 1 Jlk-i]) )j)j) :AaUaS( ^jj dal^l (j^ UjJ^j jjj£U1 
J\ (ljjLuj) .[3 :jUaAjVt] (lj j i jUall titj) rAjlljlt Sjj^al) ^ tillj Jju 

.LJJ^UUJ CUA^Ij AajJ CjLfiJjl 
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(25) — PJljujJ 1 3 ul^iUI v_svjoJLszJ I jbtcUJ J-p^SJI clc^jju^jo 


i Jjiit 

AjL u.C> L-ijl^Jt <j) j^iaj JpLS^t diA <j] 

QA L-ljl^Jt O^J t 4 j*UiA*uJt ^ A \\ (JdJ AjjS LJ^lf'lijJ 

(J^) AijS ^ jLuit La t^Aj tU^U bslui U^jVt 

.[96 :^LuVt] (^jixil jjjiJI jj^2j tiUj IjLlua J^Jiltj USLuj Jjiit ^jxij 



jjjjo >i^\J Juuoj >«j£3 L^Juo >41 J4 *ioj cuJoj\J| Lj^S -bb4 ADI ul kJl£ v_5v^j o l 9 id>\J 

,jjuL>j J -^-9 tJjlfiJI v_5v_ajuucxjiJuJ I jopszipJI _L^> ^jJLc Jjcxs2j 3 tcLaoJI v_svS >io 9JL4 '-aJI 60 

djJ^UuUUO ^>zb>\J I9 £.bJC*jO JjCXSzJ 6>J>UuiJLO (>jUUCX_jujJ 19 £ (>jUUCX_jujJ I >juU 1_La_QJ ^_SvjJ I QjCXSLiJ dJb£j 


J-^9 £ldi>^-b ^jJLc jl>QjLjujlj oL^dl <jjo ^SuoJjJ ulo\ll9 AjIcx^JI />JlqjJ LJ 
* jl^Uls jpJI jbU S^9 Qj-ub >-oJaJ I3 <jjlLo 4 jlJI /4J >2fc-»JLM|) ij^jJLszj ^±SLO 
(jli4 O Ljuui I ul \J AUl AjAsj I 9 AS 2 J 0 I 9 O^xjjJLLj Lo J5 <jjo /x50I9 

.[ 34-33 f/x^l^l] 
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(25) zjj > Jl — PJljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U J-b^SJI clc^juu^jo 




jtgJJI *UjI ^jl\ Sjtuil AjVI &4A 

U^uu£jj <jibjVI dbJL (jou^uilt (jA 4-ajUUIj iObj^_£ 4 jj^ul4]| A.\U^\ 

vi (^u^yi jiil: ^JUj ^jXa \j1a\a £\W ( j]£> ^Ij^VI j-uu£jj U£ 

IjpUjVlj 4£pJI (> ^ ^1 Sjl^j 

A^jVl l^JJJ ^1 ljUjj^JI JT UlLflJ bl (jfUj In 4,V\ I ij^JOXA jaauA\ j\ 
4&I 4-4 Ja ^j£Jj tj^all JjjJAJ L-ij^uy tgj£ CjA^j ^III lj^UHI 

J& QA 1^-ia^jj (jiajVb jajiaj lJVjlI] OlShJa jl^ 4JI LLs ^JUj 

ljULL Ja AiLila J£j . US *Ljjj*ua]|j 5 Jla&aII 4jluiVI Jja4j V) ^-a<uuj Vj 

1^-aIj (jH1\ a * : u\\ ^ l q\"^j i^j (jj^l\ (JbUJt 

4-jjj£il 4 jluiVI <j££l 4jLJbj ■ 4j-v, . Jjji 4 jluiVI 4JLJa <ilU& 

b 4J0l 4jjt^ ^illj ^uula^t a]| L-i^liil ^Jfcj Sjj^VI filial! (j^ I^Aj cSjjJa^JI 
jLajJsj I&jUjIj 4 "j^AaW oLLjaJI jLuua ljS^ Ja (jialil 4 ^uu]ojl4 4juuL 
jluil U )4A (jaull .jjJa (^V V 4-LluaII 4 _la£JIj VI (j-bjVI ^1 tg4>u2j 

i jj^uajki 43U1 ^Aj U uj £ Lazuli 1 kj :^JUj 4Jj 3 <j*U£]| 4_i]J 

.[32 :*L*ftl] 

t^jiAjjj ^uiA^I r LjJ( jj£ju Jil\ 4-ui£UJt 51^1 Jj-a J^ju IOjI JU-aJI liA <jl 
:Jt£ [a±£* S^tUaSI b ±$ j ^Jbu 4&I ^uu2l dliHj ljUIajI ^ UjOjj 

.[11 :JjUall] (2-kJil ob *U^lj) 
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(25) c^psJI — PJljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U cLC^jju^jo 



0 _Xd >3 sSl <jjo v&jSHj J cuszj oldjLb &-uj la^JiC clqJLcU Lu-OjI <UJl AfiJ 

CjL>i oLiijJaJI OJifli \J9J9 JjcxC L^J J.^9 i^/ssn I^zisj oLp-JqJI 

J 9 ib < LJ v_soJI <^1 p&j o~° ajj 3 > 0L9 dJUjJ jvJiUqJ \J ^y>j ^ I 

^9-fiJ olAI ii)i> v_SvS ul CUo Ls 2 j» 9 ^> V_sv3 L 03 0I9L0JJI v_S>3 Lo pSJ ^SZuuJs) : v_S>J L szJ 

.[13 icuJbJI] (u9^iu 
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(25) c><dl — ^JljujJ 1 3 ul^iUI v_sv9 v_svjoJLsl!I jl>ic\U cLC^jju^jo 



(j aVt laS ufa $i\ (J C- (j-a :AxjJai! t-^gdi <jjJjj <jj4l ii!4jV Jjftj UAj 

JS <j^ o^ajVV 4 j^VI o^A ja^u (jAj j»Ualll )A£j l^uiij 

!?4)l j&> (jdul) SjjLiail 4 jlwiV)j ajaallj (jdiAuItll jlaii qa IgiaA&jj t_ul_&. 


V] aiA JS (jdi !4)l (jKji ii : Jjaj <jl V] tilLw V sift ^LsS 

ijh U Jidiu 4)1 (jl IjJj JjAj t jaajj j£L ^>4 Uj) 

£Jjl (jjl 1 il (jaj ill j SjAlla 4Jax, Laj uIjIauJI 

• [20 :(jLa^] (jjji i s (jl a Vj j»ifr jjxj 4)1 ^ 


1- Bird's-Eye View May Include Magnetic Fields, www.npr.org, December 22, 
2007. 

2- Vasiii Lobzin, Cluster makes a shocking discovery, European Space Agency, 
14 May 2007. 

3- Alien, O.E. Atmosphere, Time-Life, 1983. 

4- Maury, Jean -Pierre. The Atmosphere, Barron, 1989. 

5- Butterfield, Moira. The Earth, Kingfisher, 1992. 

6- Hehner, B.E. Blue Planet, Harcourt, 1992. 

7- Problem with the MAGNETIC Pole Locations on Global Charts, American 
Geophysical Union, 1996. 


53 


(25) c><dl — ^UljuuJ 1 3 ul^iUI v_sv9 v_svjcxlaJI jl>ic\U J_p*SJI cLC^jju^jo 


ja jaj (jA j 



Ajj \j$ S)ajua (jf* j£ £$jUI 1 $j£ t A ajfog> Aj| ljIaj ^2 ^jjLuu uaj^u 

^ibuj djLu JjL .^HjJuxJtj ^ V) t i^t^u Sj^-Ld 

ja ji aj l^au ^JUaJt C^Pj) * 
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(25) c^psJI — PJljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U cLC^jju^jo 



(jluuj^U V 4 djLj 4&t UjA^j 4 \\ 4jVI d^A 

4-^pJ) &4A ^IaIxJI JjSj IjU rJt^yJtj l^j£J j tlAt^j <jt 

.j^^l ^alijVb 1$ jLai^ ^.IaIxJI ^Ualuut <j^4j Ujjjju (j\ Jjialuaj V 



JLoJI <jX CJJC^U Igjl ^jJLc ^jJLszJ CUJ| /X£jOJ>j 1;3 > julJLQjO cu\JI 6 JlQ3 ,JJ0 /X^-9 JlqJ 

|jLfi>3 «[3 :>J9£JI] (c/h^ N3) : J-^9 dUi ^jvlc I3 J J^-*jjI3 />9j 

uIj 3^ ^_sJ I >j-juju cu\JI 0 Ju 5 > Ol cLoJLsdl dlpl UjJc>3 j&JqJIj cLoLJLII />9j u^i^juu 
0^3 jL^jLSuo v_sv 9 cLub' 6juoL> l^l>i JLqJI v_sJ I >buj loJJX <jj>iii 9 tld> - )9J*jo J 3^ 
l&l^i LuL 9 ^\JI OJi& ^_sJ I b > ku3 ^.sorjliJI sLaaJI ^jJI Jl O^ill £jb> Lu>>> \i\ 

LS9J1JI ^_9\>Ls 2J I3 JLoJI cu3 Lou cv_sv_juj JS l^&o J3JU3 <iszjj-)uJ 2 cuxJdjLiuo j3_xJ 

v_sOLs2joJI <jjo jjuSJI JjoJL^j cu\JI u\J Lzajl /xgjjJI I-X&3 jCv.sv-aJj JS3 cLoJ I3 <jjjUI3 

.jj>l ^s I <jx l _sJL2j3 dljLj cuJI «w»b^ L^j j-udju 6jju 0 o_xii>3 
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( 25 ) c^psJI — PJljujJ 1 3 ul^iUI v_sv 9 v_svjcxlaJI jl>ic\U J_p*SJI cLCcj-juuc^jo 



(jp> V \ uu (jp (jjnlj IAjA^j JLaJt (jf* U& Aj^I <j£Jj 

AjAa A£pi dJUA O' (Jjj L^jjot AjVI dAA UiL&JU O^J S-l^tj A \Ay < i (j^ajVI 

cCh o' Oj^ O' J ! :r u 0^^ ?A£^it &aa AjuJa ^ l* o^j 

?A*pJI *AA 



^Ult (j*-^ 4 >^') jAj j*| ^jla S>4 JjVj 1912 ^ 

LjtjlSiLi A^uujUII /j! Aju-bjVt Sj£lt LjjjUill (jj : Jl5 AjjJijJ) &ja £jh 

Jli j qjIuA) (j±pL* J^Lk (ja (j \Vn lg_i£Jj Aui^ A£j^ dj^Ii LjjjliJ) a AA A^jUI 
VUu> A aViU CljI£ UII^Luul Sjlij Ljjt Sjli j-a A aViU ljjI£ Sjli <jL 

lAjt)^t CiL^AjI SA^tj A_il£ ljjIS A^uujLjij (jt £cJt ..j ULjflij AlgJl J-4 
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(25) c^p%JI — PJljujJ 1 3 ul^iUI v_svjcxlaJI jb*ic\U J_c%SJI clc 9 _*ju 9 jo 




1 j \£& Jj 4 JJ Jli " JjaSV jjJUJt life <jt ^kJl j -4 .Ljjjliil Ciliuij 

/UjS 14 AJLJiaJ) dJA ^ula*Jl <$UI jb Ij^uoj uLu£U *VjA o^j 

CnL 4 -LjJa (jjjS (J±a (JjjUII 1 ^ a£ °\ CAjj La±£* AjVI s^A <jt l-u^jlSIj 

Jjj Luli Jj £j\ \±k j 1^2 (jjj-J 4 ijjL 4 AjVI 

.lii 4^aSUj Vj ^kit t i\Kj V <jl£^ J cr^ 



l9Jb*uuj toljUJI 0 Jlq) cl^j> Jjj%_julju <jjo cloJLsdl ,j^uoJ yolall IjLfii v_5vS 2007 />laJI v_5vS 
0 _Ld>3 cJLolS cLIljuj J\L> /xJLo 18 OjIjlQjo clJLcxjuuJI lijjjol 6 jL 93 O9J9I OjU <j-«j IjlcLj 
jj9jjucxSUI I9joJc^iL)ujI p$ j\ O U LuucJ U9 p\SjM\j clodsdl IgJb *_mj cUJuiij clsLaJ^ la^k) 

JloJI c^ 9 \Lc Lo ^>^9 ^ l^j^i I 0 _Xi 3 > blSbtoJ Jj$juuz£ ^j9_ajuJU ^jsjcx-juuu Lo 9I 
/>jJ Cu£U LoJUlC :LuJ U dJUS l9JL>9 Lxx 59 cloJLsdl J^fiJ loS JijJuLU JloJI ol 
cdLoUJI clqJqJlxJI p±l£uJ\ |ju5> u\J t\Lpr u\1SLjiJjla9 Lo^qszj £jo ul^J 

0 Ju3> ^Jl QsjIjJI cLul^iUI OjLuuVI i * L ojj9 1 ^_5^-Lc\J I t _fr J j ^-juZxJuuq ]£lsz*qJj Lo^Juj 

JAJI l5^! ^ 9 > ^Isl) !v_svJLs2j 9 Jis LoJulC JLj^JI J^LjuuuJ ^L^jujAJl^JI 4 J\JI 

^_sJ |9 ^ Ouk jZ 2J Jlodl cLxX^uJI ^jJb * CjJUj> 

.[ 20-17 icu^jLaJI] ( cjSehJuj 
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( 25 ) c><dl — ^JljujJ I 3 ul^iUI v_svS v_svjoJLsl!I jbt^UJ cLC9_juj9jo 


£.L&kJt (J \ ;j jjlaj Jju tj-AjJt dJj ^ Cjt;U2t A^p jj-uajj 

l^j£ij 5j2lu^ Cmu] A-uiajVi SpiAK <jtj ljULiL j_u-u p l-a]Ijj A-xuajVt Sj£J( <jl 
uiVV *iiAj ^t^Vt (j£j AjAj U A^uuaIa 

J£uU j(jjj Lg-U&u (jp ^I^VI Ljlilu^Jl (jt iLjtpA jL£i( 

.(J-Aji) J-A uLtfiL 


jjjfe (jt Ij^j ^JxJI JjLuuj cjjjiaj <jt Jjuj cJLpil d JA A-ujjp ^LaIxJI 


(j£ 4, i\Hj JpJt tiA ujj jt JpJt t^A 4iL& (jtj (jJbjVt ^ ULa£ jIaj JLpJt 
uiilLa LgJ JLpJt ujjialj bJ^ 4J p <pJt epjSfi Ujj 

^j£Ia) ^ jSIuuj JLpJt d^A (j\ Lpsl b^jj tA-xuajVt ^b^ O^jVi 


LL ±iajj Lj^SaJaj V AjwiajVt SjJuAll dJA Cujj IgJj Cipj (j^ajVI qa Sjj^-a 
^'j) : < _ 5 -IL*jj <4Au JpJ' JjS ^2 Lf iaJij AajIj A_u)^ SjLij ^aj Lbjl UAj t Jj$jj 
if$j) ‘ J4^' tjA o' (/' (^ O' O^'jJ <*»> ol 


.[1 5 : JaJil] (OjJjfj l^'j ^ iwj y^ljj oiajV' ^ 
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(25) c><dl — ^JljujJ 1 3 ulpll v_svS v_svjcxlaJI jl>ic\U J_p*SJI cLC^jju^jo 



ul l 9 _L >39 t Jlpdl j 9 -X^r Ju_P*jJlj 9 t Jlpdl 0 _x£> oLujIj^ clolsdl ^Sprl 

jiiS I &aJ>i v_soJl 9 yoJLszJI v_sv9 /xjcx9 ^jJLcI JjuoJ v_soJI ^JLuuJLuuJI OJl& U\Lcx^JI Jlpr Mjuo 
j 9 Jl> JUlioii Til < /x5 70 ^L9 LjuuuoJ ^pj^l <jJob Li^l -^xj <p*jJI <j»C ^>juo 8800 <jjo 
I_\j 5>9 iL pj\JI J-pJI ^9Uizd cUjIoj J Lu^iij JuuoJ Jp> JiJ cLapxC 

IjLfii ^jJI Lcul cLjljJiJI 6 jLuj\JI j^juij Ll& OrP 9 v_s^9 u /jJ 9 > pjoJI JJ 9 JI IjoIjoJ cLljuuu 

JjifiJlj 9 JJ 9 JU Jpdl cUjuj [7 iLuJI] (Tj> LJ 9 I dlpd^) I v_sJ Ls 2 j 9 dljLj Jl9 Lo JulC jjo\JI 
15 9 I 10 J-*l9 cjp CUX) jjju ^9 ^Jq_juj Cjl^J cLajIc u$5j <=U^Lo /Jo&jo JpJI 

^9 $ j . >^\JI spdl lol Ijjb OJpii Jpdl J9i) ^oJO 
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(25) cpJI — PJljujJ 1 3 uIpJI pjolall jb*ic\U J_c%SJI clc 9 _*ju 9 jo 


^IjIVI CP t i\1Vi Lu&jI l^I jjJpj JtpJI dlft buL 

70 cr^ cr^ 1 41^2 S Jjpj^JI <AjI^J 1 Jaji^ai) Aajjjjj Jjpili tlL 4kj%alt 

t i\1Vi 4 -ijIj 4jLL UjaI <jl ja^iU <jJbjVI ^Jauu C^j Uijj (it 100 jl 80 jl 

4puit Jjpij lift <jt£j ApJiSlj 4^11*11 jjA-^il Cy* ^ t A_ lu3jVI Sj-uiaII CP 
. *UII jaLj Jjip 4jJa2j A-uil jl *U1I ^j]£> j&j ^iui £jls 



v_svS c LL<jL *jl J I ul /xJLssJ 0-^9 v_s^-*^l 9 >Jb c Ljljuj LoJulC dljLj cilJl ul9 dJlljJ 3 

£lIcljuj CjL>j l^jxld&o u ^)^sj ul v_5v^j Ju L^JLoX v_ 5 v 9 j-ajLAjuu3 9 _juj - >j v_sOL> cUjjLajuJI /xjjcxj^u 

0JLd> Jjo^C dJjLj cUJl cu^j dJLIjJ IqJJljujI v_sv 9 J-aj dULai O9SL ; ul v_svi£jJu3 cLxxJ I 

Ll& O^S (p^-J Jl*»oJ ul CsvjjJ^j V_ 5 v 9 ^^vjqJ^) iJla 9 v_SoujI3jJI <j»Q_julJI dJLu JLpJI 
u^v^l <j-bb v_sv 9 6^9^r9joJI Ojl^pJI ul l3_L>33 JLpJI 0 Jl& S: sv 9 jj £ I cloJLsJI ,J^cx2j 
olfl>b*j\Jb cujb Lcul L^ - pu3 J^juj\U3 ^jJLcMJ IpSjJxJS JLoJI 0_X£> v_sJLc jj§. j 

QJl jJl> illjj^ju JLoJI 0 _\j 5 > ul cloJbdl Ig-JI J-^53 v_soJI cUJuJLJI cu%a1jJI lil .c^j\JI 

.qjL^jJI dj£S>\l[j dJjJu IpjSJ^ <j-*jdb }+£. Ijl> 
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( 25 ) c><dl — CLUJUJI9 uljiUI v_svjcxlaJI jl>ic\U J_c%SJI CLC9JJU9JO 



-Lusj <, LuojI ^ Sjjpj^It JLpJl <ji e-LLaJl 

UjL pUU 4-S^p ^La 90 A-xusIaI) 4-LuJ) ^ ^L&lxJt 

Lu3j 1 Jap-al) plSfi tAiJj l^LS ^jj Sjjpj^a 1 ^j£Jj 4 £ j±a jj£ iSpJ( 

. JLp ^j-4 4 \a%j La j-4 dpJL 



jLo9\JIj IftJuzo, /xj Lcul Jlodl OJl^J ciS^p* <j»C U 9 jJc*uj /> 9 jJI Lujb cJl ^9 cLolc 
^Ja9 9 I I JSLaj ul oljlsJI ,jjj JlcLJI <b%jJUu 9 I 9 -)l >9 Cajj> c^xljJa^)\J| 

j. lo9 ^jjjLa9 jqJ Lois' v_$Vjl 2 J iOl^JLxxLLo 6 Jlsj ^IJ^iaJuJI Gu IS ^LjujLl^ yOJ LolS ^j^j\il 

Lojulc I _3lq) ^_$J I cujI>9 6jLjjI jc%j Ll& Lo jjG) t Jj*l Jl Ijl& ol Isa>9 Ju 2o)\JI 
!cL»jJ\JI] (u 9 jJLi)l /x^sl L^9l3i>l <j-o L^oiLlu v_svjU lil 09 ^ \l9l} I ^_sJ L s 2 j 9 dljbu Jl9 
LlSAu 9 J 9 I >Jo9 v_sv9 I^joLjuoo lzi9lju gUL& ul ^jJLc Jju cLoJasdl ciAJI 0 Jl£ 9 [44 
<jjj\Lo J\L> v&sliJj jJaijJI I_\j 3> ul Jpj /xS 13000 <jjo J-9l ^9-^! &JLu sSjJI ^j^I >Jo9 

. (^j-AJLJUuJ I 
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(25) c^psJI — QJljuuJ 1 3 ul^iUI v_svS v_svjolaJI jl>ic\U cLC^jju^jo 


JU J1 L^Hj) (j ^ djbj 4&t JjSj (ULajuj Aj^ft digJ Ia££ 4(4jj UAj 

Iaj jJp *G( D* (J£j( ^4]( 4&I J-Ufl A JAJ Sl^lk l^VAl 

£fi> (j jujJj tLliil Jlpit j-xp <p cj±^jj AjV( d [88 :J- 4 d(] 


s.uVu't Sjiaii ^ jtpit <jt Jj t^^uujUit jtpJt 

.4lui j£ JJA 1000 ^\ Jl*\ 10 £y* dplij tjtpLuiLi dpJJ Lpsl Ajjjp]) 


. ljLuiLU) qa UaI a! La Iaj gLJfljj U]^ V Adp JLpJl d4A 


JiuU ^Jtj Iu2j( HjlVt A^p ^Jj jjAj a ajUc. AjI ;f i ^ibu j djtiJ 4&t dli^j 

tj4p$ <pjV( £UjIjj ^ljjLj (j-iaj 4 1*4^ ^LokJli jtgJV( J£u«J ^tj JlpJ( 

Jiijj 1^ Arttn\\ jaIuua J£uu 44ajj j 4jaj 4-xuajVt ^IjJVt d4A <jl 

411Ua ljjIaj Ia4j£ (jV Up! (jLj ji( uHUa Jiuuj dii 4auj JLpH 

Ljjpkdtj jlgJVi Jiuul Vlp4 ^Uifijj l^uaxj 4 ^Luj <j£p( 

1£a 2 <jpj (j^ajVt 4 a ll jAj :^JUjj djLu tgxS JjJL 4ajj£ AjT Jpj UAj 

c£^t jij) :LjT^j UaI^ J^lpll J^aLuj uXA \j\xhj [3 :4^>It] (tjtgJj <px(JJ 

(Jja4^2ujj LujU AJldj q\ U4a ^t ^tjiVt &4A dp ^t (jpjVt 4 a 

1a ^ilt jij) :1 $j( 4 A-dT^Ut Ax^t jIjIaI ji "4 a" (J\ Spread A-d£ 

fj .Vji 4 jJ <>“'jj ^ J*4*i JfjVl 

1^ j\c> Aj nSjll JjflS'vlt ^jjUsa |4Aj Jiuu aj .JLp]( Jiuu 

Aput 4^ ^Jbuj djLu 4^1 (jl Aj^fl d4A ^ U2 aju (it UAj ^jdl ^IaIxJI 

Vtild ^jjxJt Adpj JLpJ) d4A Adp 
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(25) c><dl — ^JljujJ 1 3 ulpll v_svS v_svjcxlaJI jb?ic\iJ J-ptSJI cLC^jju^jo 


Qj*jb L^jI L2jJCXJ> O3JS9J9 clodsdl J9iij loS ^I^Jill o £ JloJI <iSjS> ul 

olajub ^jljuj dDLi3 > O^jJulqJI j 6 ^9J>9 joJI cuj^pdl oljLJl9 I 

JL2tj 1^9 \jJ>jX) LoJ^ oLp-JqJI 0JLfi>9 >S>oJI v_svS 0I9JJI v_5vS v_ss^JUu9 CLv^j\il O^jJulqJL I Juu 
\jjz % 1 yjj* Ji>l \JI JjloJ \J cu^j\J| Oj-j^aiLl^ Lcul ibjj bjl^pJI cl>j^ 9 ^sLiSUI ul 

<JjJljuuJI ,Jjj\Lo <J^b> JU^JI 0JLfi>9 ^ I^J\J I OJLfii 1-SjJI 0L9 dJlljJ9 CUJOj\J| O^SUI 

cloouuJI v_sv3 />9j»sJI ULob 9J9 Jlodl OJLfii CjLsu 0^9^r9joJI cbjl^pdl oljLJI v_svj 3> 

J9iij loS LJjuu ^b>JI u\J />9jidl ojj5> v_soJI v_svj 3> Lcul cuj^pdl oljLJI ul Jd>\b 

.bjl^pJI obr^Ju cloJbzJI 


JLaJI 44^3 A-iaIjlII Aj^Uit ( J j£J (jt Ja^^U UAj 

AjLjaJ) u^n 4jjt^ ljIjLj uiuj A 4 >^ Jj I^uiAL Ajj( j 44^ lj-uu! 

44^ Iaj] ajj! j cluo] 44^ ^ LusjI 44^ tii]^4j o^jVt 

4-ajIj^J) Ljjjbjit (. j uaij 
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(25) c^psJI — QJljuuJ 1 3 ul^iUI v_svjoJLszJ I jl>ic\U J_p*SJI CLC 9 JJU 9 JO 


?^jjSJt (jk 4 ju\j1\ Ajj$£Jt AiijiUJt dAA jSi (j-a ciAgJt jA U 


jj Jjaj ^Aj SUlk tjuaVi JU^it L^i) :^Ujj 4>U3 JjAj A_sVi S*tj£ Ajju 
jA tAA 4 [88 (ojkfij Uj Jj^U *Gt [}£ £yL'" (jl it 4&t £_Lua LjU-UIt 

:AJLjj jt Sjtuit 1 nk*j jl Jjjj A_sVt dAA £>AJ ^buj <4jkj 4&t <jtSj LjaAgJt 


liUiS i JSj ^aktj I^jSjaj ^akt jAj JUaJt d AA dJU ^Jbuj djLu 4&t (ji US 
ji AlSUs jkSj SjSS ^t <jt aSjxj <jt c-iaj <<jjkij Uj ^k ^Jbuj iiSjLu 4&t 
AkaJt ASjaJt & Agj ^kj 4&t (j\ US3 .4^1 1^ akj t g k flj ASja /jg\ jt A^IS 

*» ^ J # £ ^ ^ 4 # ♦*£** * 

AjVI CUU (ilidij ^SlU&L ;kt j^2 tUj£ Ajujt Jj 2 Igk aSjAaj JUai] 

. (<jjkij Uj jj^ tfj) (jJbu AJ$2 j 


(jt ^JlxjJ tiSjLlJ Sj*Jt LJJ Uj-jt Ulk LjkjJ^t tAA C5 i 1»JJ A A-Jk AjT A^J UAj 

AjS tjikji 4&t jk Ak ^ jij ol 32 it ujj?^ >^t) : JiSa ob^' ^ j^ajj 
j -4 LkaUla dU^ji 4 &t jk Ak ^j - 4 u^ Ail (j\ [82 ' ^Luult] (tjjjS Ifclkt 


l h \ k * dUA^j tit tiiilj i( >jit villi S AjUu CulS ^il\ l-u£J1 JU UUj ^kJt 
jA (jb^t tAA (jt (J k JAj tA^-2 ^kJt jjkj Ug 4 AjjakSt ^JjH^ii ISjUa^ j ^kil 


.^Jbuj djLu 4 ^t Ak UUS 


JAj ^kUJt ^at Jt Uk AJ C5^ 0]) u' VI U*-uy Vj 

Utj&A j^Tj t^ti blyjj UkU ukj UiU Uk AliLujj Ut ^flit .[37 ] f aj^-ui 

. (jjj^uit ljj 4 jo A^^it (jt 
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(25) — QjljuuJ 1 3 ul^iUI v_svS v_svjcxlaJI jb?ic\iJ cLC^jju^jo 


1- - Moving Earth and Heaven, www.whoi.edu, February 23, 2004. 

3- German Scientists: Earth is Smaller than People Think, www.dw-worid.de, 
06.07.2007. 

4- Tectonic Plates, National Science Digital Library. 

5- Allison Macfariane, Rasoul B. Sorkhabi, Jay Quade, Himalaya and Tibet: 
Mountain Roots to Mountain Tops, Geological Society of America, 1999. 

6- Plate tectonics, www.mooriandschooi.co.uk 

7- FUNDAMENTALS OF PHYSICAL GEOGRAPHY, Dr. Michael Pidwirny, 
University of British Columbia Okanagan, 10/03/2006. 

8- Underneath the mountains, www.geoiogy.wisc.edu 

9- Dr. Michael Pidwirny, Introduction to the Lithosphere, University of British 
Columbia Okanagan. 

10 - Australia on the move, www.ga.gov.au, 22 June 2004. 
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(25) — ^UljuuJ 1 3 ul^iUI v_svjcxlaJI jl>ic\U cLC^jju^jo 


l(jj I t S jA lla 



M\y\\ (jbj4j A-jujLJI Sjj£j 41u]t SLmAj jJjjj Uuaj) Jd£j S^AUa IgJt 

(jj(j t^tadt jA Laj S^AUaJt diA L-LLUU jA La 3 cdlij jjCj ^U^uu^Ij 

t^A <j-a Ol^' 
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(25) c^psJI — PJljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U cLC^jju^jo 



\\ Jj-iua o' ^23 S JjUa ua,ui<j ^jj J£ ^ 

(jh *UjS O - 4 cH^' 0-4 ) : AjIIS ljLjT 0 a ^ <j& JjAj ^Jbuj djLu 

<jibjV' ^ ^jujj Jj3 jj)j L^iJt lit jAj Aji^ ^ U ijs* 4&t J^ouj Ujlil SU^Jt 
.[ 205-204 :S^Li2 '] ^jLluaK u^j V 4 &' j J-uulStj c^Jt <211, 3 lgj£ .luJffi 



jZc c >o % ^ 5 .fjjfj^^jjiuJI jLc % 78 :<jjo lS^JI <j}\IsUI <jJLu /xlsu LoS 

1 (juO ijdbug .IpjgJu 1 JjuulSzJI uLuju\JI gjJajijuuu \J SLjkJJ jisJ! ixd>$ l q.u>ljujS 9 \J! 

Leu I lSjJ>I Cj/jLeg tcLoJI jLtug ugjjSJI Ju_jujSI jut jLc :\JLio Lfcjuo lSjJ>I Cj/jLc °/o 

. Qjo^jo LpjSJ g cJulL# c L-juuu \JJ ^JSLjuuu J J OJLd) . . djjuiS 


(jk luiL o' Jj^ 0 - 4 i£ (S ^ 0 ub^' (jjl) Ljliuflit (jXA IjLalj 

ffl j| \j lgj£ ±JlA jijVI (j& ^ju-u' ljIaISJI ULalj (it O^J ^u^jVt 

4 _uLk SjLuiJ t^jj VljIaIHI a IjU ^jUoA]( V 4 &'j J-uallj 

4&1 baliai tUl djbj 4&t IfiB. U^jV' dlft JaiLaJ O' ^)JJ^ 
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(25) — PJljujJ 1 3 ul^iUI v_svjoJLszJ I jb*ic\U J_c%SJI clc 9 _*ju 9 jo 


(ujji-a fcr^ 0* ^ 4)U3 Jj2j U^J^' 

di& Cj>luaA] f\l ajJj ti& £)Ikt jij UL2J Ujtjla LaUaj tilSUA <jt ^t [19 :j^^il] 

.U^Ja SLaJt lj!u4j U^jVI 


jtiLaj d AjC' t Lr & J£j 

US j-iuaj Ljbjili ljIjLuI] *tJx£ (jiajVt (jjj^it ±luu£1 ^jIj Jt£ 

^Ij ljLuS) ^ <jt;jVt di& £jiuj cjj^aJi jLaiSt 

Ui ujt^llt (j- 4 *b*St 4J! ^Jj 4iLiaVb (jdu^uill AjuuiI y^alajj 

. jUiSi oi& 


(j\l \±^ 4jj]£ jjJULaj jaJ) ±Lut£l ^jIj ^t jtiit tJA Ajuuij Ljjjj j4i 

A-Luuib ^Luu Jli 4JV (jduUlj ljj-oj uij-uuj <j*ajVt dAA (J& Xuuiluu SUaJ) 

LuXsl U^jVI ((JJJ^1\ ±Lui£l) jUlil IAA Ajuub ui^Aj jij .(jlub^U 


. (<jjj^£J 1) Jli (jjij (J%aj <jt ^jialuu V ljULuII <jV SL^Jt CiU^V 
*<^ui 5^j) * JjIaSI jAj 4jh3J jjJULaj 4&t lAj^S 4 jw-«j ^jt ji 

CiJj; tgJI j] % 21 -St ^t Qjao^jVt <j-a 4 -lulU t dAA t[8 ‘^^t] (jIa&aj 


jIaAj^U Jjli Jtiit tiA <jV 4 Jjj 3 Sjb^ L$J ^ t ufctiit Sbi$ 


CiSSjjJ Jj (jiajVl Aaj SLaJI ("iVi^V Jlj j) qoSu <j ja»jjjj41 jlfr (2)1 jJj 

djLu 4)1 UjajI Uul (j4jVl (^Ifr 4_u4 J£ (jl Jjj li/fej .Lulgj 

IjA (>J .[19 :»*J1] (ujjj* 0& 6^ IjJjj'j) JjflJ OBjai ^Ujj 

(ji (JjSjJI OJtjj2' lift VI ol>5fl S’lJji (-u&Iwuj (2)1>SJ1 ^ ^kjj (jl ^j^i"i< «*i 

•O^jVt 
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(25) — PJljujJ 1 3 ul^iUI v_svjoJLszJ I jb«ic\iJ J-c%5JI clc^jju^ 



4s*JLd j+C q+JljuuJI (juL/iio J+9 CjuIS ul Jlzj LgjzJL^Ig OJLn) LJ <=UJl JlqJ 

JuJuJu JS-Jju QjuS L>5 Lljuuu Lp+9 S^S9 ip+9 jA9$ L&lln)^ t( jjduJzU 

LJjlgjdl {-jUjSZjU <)/ i c LL^jujJI lJUxcUU z/^-juU L^jl9 JljuULSU \J/ UjjoI<) 


Jli IjU 4<jjAjJt t\±i J^iLt (jTjSJli 


uujS 4&1 4j*kj (j\ UlaLj l Ijk &j£Otj tg^tuat Jju (ji 1 ^ tjlut Vj) : Jli 

djLu 4^1 (tg-a^Luat iLi <jiajVi ^ Ijluifij Vj) :ti] .[56 :uit^Vt] ^ 


U )j)j ^jlujyt l^jd CuC' U (jta cSLl^H AaJL^ 1$ r^jVt ^Jbuj 

tiA Laj Cj jijJl )iA Laj .<jJajVt d^A A^uuiluu SUaJl CjjJ 
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(25) c^p%JI — 4 JljuJI9 uI^JLII v_svjoJLszJ I jb*ic\U J_c%SJI 4^9 _*ju9jo 



LjjjUJt Ayfnj c>jS& Uj!>^ oLu^Vi JLaA] 4 yin V] c£)]>aJt 

SjLua^]) ljUILa o* jj£j CajxJIj 


^jjJt 4il!aj UjS j-ui^ 4jujt Jj£ ObAit Aillai /jilt life <jt Qjjyn Lajj UjL 

,2007 ^UJt ^ (jjjjjU ^ JA& 4 jjj]( j-ajJ-a 4jLa^-u-a 1 o* jj£! 

: ^ S Jju ^j_kj 


oj^£J' Jli SjLiJ ot 

Cj jilSt l-lujoj buh i^Aj cQ^ajVt Aaj Jj£ <j-a CjJj^j ^1 Zjd&L SjLsj , l$J 


^J£,j 4liu] jluijVi JIaA j l_LLULlJ Ajj^ilt cumj 4jg>li^t LjUI&HI C-LLuuJJ 

(jiajVl 4-2bj 41 a ^ljj OjUll (jj :Lusj! Ijilij Lg-jlc> 4iaU^ 

d LjuaII cCjjIa 4jjj]( Cj^j La ^j^j c jl^uiVi I^jS Laj 4jjj]( :4jjjij ^j Jsi jjjli 

. LjjIa ^jj^\ LuOjI j^jJI .4jj1a Caaj^I 4j2jaJI 


J^b *Lu4Jja*a (jiajVt Sjt^ L)' L?' ^Lu^VU *L4kJt obu-u La jAj 

Cjj)j£JL jihj c^^jjjII Oj'j^' Laj SjI^^ ^L^jJ Jjxa o-a ^043 ‘(Jj^ 

(ji-JU ,(jjajVt diA cA^y (jLuJVl <jV (jLuijVt o^ ^LuaVI . A-JLJjkll 
(jl\ J2j1uj Cj jiHl b& s-LaII CjjLaj LaJj£j tjjajVi *Laj *)jA 

.4*uuAj jLuijyt 


^4jV c£)]>aJt (JjLuaVI JjJ^u-aII jA (jLujyt (jj ^\ A-jjIjJI A^jTitij 

4-lu1 JIa CjI^IaH jt^ SjjIaUt o' b^j 

Laj] ^J] Jiuu CjIj I^jI b^»J *LaLu1I jIj-aII o- 4 djjij 

• o'-^Vt Jj Laj (J\ i^LuJu oLuujVI JxAj lj^Ia 
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(25) c><dl — ^JljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jb?ic\iJ Jjj^SJI cLC 9 _*ju 9 jo 


uk ^ALullui tiA <jt2 jA*i\ <j] AJI Luajt Ajitj 4 %jTu 

(j\j uj!>^ ^UaL <jJbjVt Jli liS La£ ^Jbuj djbj 4&t (jV 4 j*j Cajtj£it *j*uu 
Cjjtj£it QA ±lJAl\ ^Jjjj 4 JjaI) £>iA (J-oSjUJ IajIS (jLdUjVt AjlLuuj Jii 

.4j*j Cajtj£Jt Ujjij luLyatjaJtj c jj-ual^V) :J1 a 

t J-uajIt SjjaJ 4 jjI£a] dUUA IjJli :l$ji] tji^j ^ill Sjj^VI AajUSIj 

Jjju (jL A hi£ lj! < jl3 *LapU) Jt^jL (jduUl) L« )j] 



Jl^JU QjljujIjuo cjIcIjs>I juuuuJ! Jlszuj /xJ lbl$ cjU^JLoJI J\JLLI i_s^9 SibjJ/ o! cLoJjJI jS$j 

j£*£lC i_s^9 (^b j\JI 'CU^LuoJ! CjIj+slJI$ C>jI$ 5JI ui9 tiSjIjsdl (jjuLju>\JI (Jjo 

!uLuJu\JI IpjJ dJjUbujb OgSbjuU ljL& JS ... dJJb jjlC$ Qj J uJb> 
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(25) c^p%JI — PJljujJ 1 3 ul^iUI v_svjcxlaJI jb*ic\U J_c%SJI clc 9 _juj 9 jo 


: *VjA J 4 juj1 : 1 jJ 

Lu&jI ^Lu^Vi t^Aj .jaJtj ja^b ^LuuiJt J-aui 

.<jaLu^V 1 t^A <j£ JjJ^uaJ) j& (jLuJVI <jV ((jlujyi ^ Aj^jjSI U l_llujj jpa 
(jtj . 1^ j\c> (jiuju liuaj) Jt-ofij jjjj (jjjj^Jj Jli SpaaJl Sjbjit diAj 

<jl3 Vb tiA £>U1 4 _ijI£a] diUA t j-uajJ) SJj*J 4_ijI£a] lillUA 

jj£j j lJj-ui jAljIail diA J£j Luaj) Aj^alail jUa^Vtj j^*-^^Vb 

diA jpa SLaJI ^Jjju j Luajl U^jV) >lutfljj OJ^jj 

^[x 1\ iol2 ^IaIxSI l^Jj J^uaj ^211 gjUilt o JA o' ^]xj LqJjC' L-iyu Lajjj 

LjlualualikVt 1 500 <ja jis! l^pc* 2r^b C5^ 2007 

tAjulp A-i^JVt AjVI diA ^jla IjLaUi cd JL^tj V uk (jtpt OiAJ gJUlll diA 

i^Ujj <4>Lu 

IaUm jSj SjAUa (j£* OjiaJt jA\ ^k jLuuaII J4^) — 1 

J4^l ^jlj-pJlj jlyiiVb ^b^b ^Pb A-Lp| LJ^uuSt 4 jV jLuoiSU (jTpl 

••jMj 

JLuuAII 11a <j£ ^A (jjjliSt <jL jUij \k& ! (jjjlPt l*Vl<ui^ Laj! — 2 

.(j^Ll^Vt t^Aj 

(jjjUi) jjjjuJ LjlixJl ^(jj) <ja gjj <j£- i\i,W UAj : <paJu ^ 2j,Vi^ — 3 

^2jj ^LaU uip Laiiai .Ljtixit tiA jip f4*j\jj ^jb b4i*ej 

jj-ual^Vi 1 ^-aA(j 4-juJai) jj£j IaJj£j Cj jiHt liA c j uaij dU aSI 

jj^ Ljjjj£i( jUu 4 Ja^a (Aj^usaI^ jUsaVI ^Auaj ^Ljlt Cjj \ jj UJjCj c^Lja 
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(25) — PJljujJ 1 3 ul^iUI v_svjcxlaJI jb«ic\iJ J-c%5JI clc 9 _juj 9 jo 


djLj 4&t (ja ljUaJI (ja gjj ^A *LAVI s JA ^-L4^ Ljj^uJi Vj 4-sULuA] V A-aJL^ 

. ijla£* ^ Hi ^uu hA\\ ^JUjj 

L-fcUJi Jjaj oV 4-Ht^t HUa <jl ^JIaj 4&t (ja SjLuuit UAj :((Jjjlz.jj ^Jxi) — 4 
^jUj la iJAj t4Hi <jjijjJt SjIS'Ij 4djteVii A-bl^ai HUAj t<jl£ la£ 

.^jjJt 4JjHi *lai^ 4 j 


S JjJ^k S*l/ 4-lVl d JA SftJ Jjaj 

(ji i (jduUit ^Jj) tV<;X laj jHHij Hi ^ Jib. -it J^J :^Jbu JjiL 

4&t UjJ* t Jlai (jlubVt J^Iuujj UAj .[41 :^jj2i] (o. Jj j-'-ki ijlaP ^Hi 
|j^ia| :Jl3 Jj j^Jaj uij-uu JL t^^ualali 4JL^aj j-aVi iJA (jP ^Ujj HjLu 
(j4^) ljj JjJL lajj£j (IajIj jpJ) JjSj ^Ujj bljlb 4&t (jV VIjIH 

dJAluu La Sb-2 jAj o^jVt ^ JluoHi *Lsi j^Jajj ^ jjJI Jilj ^jb (jl Aj V <j-lu 
<jjjIu^V 1 S^Alla J>lb (j-a bJh ^IaIaJ) 4j UjjjIj laj ^jHi 

?tjla] tijiHi 4_iVi dJA J>lb £>-a UUafr! ^Jbuj Hjlb 4&i (jt 

K jkj UjjJi f ^3 SjLluJI U J Jjjjj t jj^JI UI Jjjj ^Iajj tiSjlsj 4&t (jV (j^ajVt d JA 
4JjHi (j- 4 Auj^ la ^^lufli Sjjjba ^Jj *lJ ij^Aj laJj^ ^IaIaJI (jl£ HJHj . S^Vi 

tjAuii Vj) I^luj HjLjj JlS ?Jl£ tita 6 j-aVt tJA (jk ^$S # uj ^Iajj Hjb J 4&1 (jls 
ju Adit (34 4 h^ 4^i 4-^kj (jj UlaLj l iji djf'Jlj l^^Lufil Jaj (jiaJV) ^ 

43ii 4-a^j ^ij ^luj 43ii (j-li UiJ bbj LaJjC- (jlubVt *[56 :uii^Vi] 

.4-la 4 jjj 5 4-a^)li d JA J^j 
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(25) — PJljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jb?ic\iJ cLC^jju^jo 


1- Scientists explore an ancient network of rivers and lakes in the Arabian 
Desert, 

http://www.ox.ac.uk/media/news releases for iournalists/120426.html 

2- Satellite images show how arid Arabian desert once flowed with lakes, 
http://archaeoloav.sa/?p=198 

3- Climate change, Stone Age-style: Satellite images show how arid Arabian 
desert once flowed with lakes, rivers and life, 

http://www.dailvmail.co.uk/sciencetech/article-2138346/Climate-chanae- 

Stone-Aae-stvle-Satellite-imaaes-arid-Arabian-desert-flowed-lakes-rivers- 

life.html 
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(25) — 1 3 ul^iUI v_svjoJLsl!I 


(jia jSftj CjI jAuJt jUaSt 



tiA <^A La£ t (j^aj V tj jUaS) IjSjlkj <jl O^Vb ul>^ c£*^ 

... ? jUaiftM d^A <j-a <j£aj 
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(25) c^psJI — PJljujJ 1 3 ul^iUI v_sv9 v_svjcxlaJI jl>ic\U J_p*SJI cLCcj-juuc^jo 



CjLT (jk (j^bjVI 

.(J*lAjuA\ J LlsjSj (Jji\± di$ (jk ^-LuuJ 4 ^U\b A Zj£ jb <jibjVI 

a^Vi AJLiSJ j 4pjlua jdljS dSUA <jl ljIujLJLII Aajjjj <jjjj jSj 

ijk O 1 * Ajj(j-ui^ Ciuui 4jJafi]|j tUjbulj. t^Jiuij 1^ 4 >\i cA)Vt 

ii U . 12756 • i * > i Vi .I ifr 

.Lj23 \J±a jh£ 43 t Lj JjUitj 12713 £bd Sbis Jibs 


^Uj 4&I £baj 4j t^la UJ^ 4 <-WT 42^ <> <jijSfl UJJ £%J 

jLS OJ^-a (150) bbuuj t^b iu duAJ (jdu^u^l Jja JJ-^a dia f J? <jJbjVI 
jii . j.a1uo] (jibjVI ^Jaua ^b dlpJl La jfl-ibdb ixdi liAj cjla 

jij tUj^ia ^^b (> <J£ CjSjaIj l^jip 4pj.J Cidjl <> c>ajSfl CjjjjSI 

ClaJ&jIj Ljli^l^ d| LjJ^pjJ t^Jjl^pi 4-ShjJ Clu^A^jV lj4jujI 

![8 :^>St] ;[jl3 u ^ *£-A iK$) • JjI&SI ^JUj 4&I cBlpJl 


jJLsjj .^bl ^JUj 4&Ij t4iuj UJ^b uiVT Ajuj! ^j- 4 >£b <jiajVI ja & *Ia1xII jdLs 
4-Jauiji) L^bTj tbup jpa jL£ UJ^- 4 (510) 4 _lu3jVI S^JI ^Jouu 4 aLula 
4&I 4jiik <jj£J| life ^ J£ (jt ^b ^lijVI oifc Jjj VI . *bad 4-LuuIb (5.5) 

OjjISj fUajj jili ^Uj 
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(25) c^psJI — PJljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U Jjj^SJI cLC^jju^jo 



CjtjLfeuilt jUai 

ijAjh j A^luiI LajJ tLjji (joui <j! ^IxJ! Aj UjjJLj La j^T 

(jC' jt Jjjj jlaS AJ dl^jl 6 <jj£J! jUaSt )iAj 

tgu£ jju dJa-Alt .jUaSVt o - 4 ^ ‘ J^t dL^jb jLU) 

^Ja (,>dj£ Jiui . jlSa^Vi AaII^a Luaj! 1 ^-ajaj <jjLA-utlt jjjju 

. AjjjjJa AIm ciil ji^Vt DjiaSj cA-jj>ua Aiuu l-AS1 AIa jj 5‘: 1 $jia£ 

4&t V) aWj V UjUjIj oJ^J AaLihJt La! A-luj^j ^iSjVt di&j 
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(25) — PJljujJ 1 3 oljiUI v_svjcxlaJI jb*ic\U J_c%SJI clc 9 _juj 9 jo 


pUaluu) jl (jh, jUaSi IjSjlLi <jt j^A\ ^-Jalouj Ja 

L-flV I iy5& Cy2 5 »1 aS 4j\c> AfjAAj ^j-Luiil jluuV I 

Jtjt tit <■ qj<a UjjJj ^IauJ) <jjJ 4i£ tiAj 4 Uc* SCjuJI ^jl\ <luu 

.^Jbu 4&t JyC^j tiAj (LL 4 I& JjVujj ja! 4jj tOjSJI 1iA £jU 

(jJVI * /kl A. » ^jJUj J jflj tjjjluJ) CiILoj tillj Jjfl IgJfr Ull* (jlyflJI <j£Llj 

jUaSl <ja tj-liu jl pjxl Ct (j\ (Jmj VtJ <j^Jt J^ujua U) :^J LV\1 aj <jaJtj 

pi (J^ll\ tiAj 4 [33 :<jA^)]t] (<jUaiuu V] uj^ii V tjiftjll <jibjVtJ CjtjU^oJt 

^ilt ^bu 4&t p^S jA ^LUt tiA (ji CllL tiAj 4<jVt ^Jl^ DjjUu .1^1 ^Jflluu 

!^ a aAjI 4&lau ^l&t jAj <jj^t c3^i (jaUI! 
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(25) c^psJI — PJljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U cLC^jju^jo 



jUaii 


Ujiai j Jai dL^jL j^La jL£ ^1 2756) ^xSa^Vt U^jVI jlai jLj 

jL£ (12713) Lujjjj j^La jL£ (43) u^aL oj;k3tt dL^jL 

A-luuIL J^vt iSj^i AJaSj jUai! t iViVij tj^La 

(12) ^ l^ jl] (jLdUjVl ^Uajxdul 4Ja£j J^aC'li ^UaiV 

<>a jSs! ^Lj (jiajVt jlai Jjjlij (j\ Jljl Ut t tCaUa^All ^ j^LajL^ 

\^\J1aj\^ (12000) 


ijk J%JI Ja&Jall <jt L-u^uJjj cLuaif' 4Aj&2uxa <jJbjVi Stjj 4l^]( <j] 

g^uu V (j\ ^JC' SpULltj 4 ju2j^a]) SjlpJt ljIajJj 4<jiajVt ljILiL 

.Aj-uajVt d^Sil ^j JUlilj ^jJjlLs j^uliI] 


" «♦* o 4 > o^ 0 # >o"" °° m 0 "* 0 *. t 

jUa! (J^a IjJ <jl ^1 ; -uat ^jj ^Jdu iMj £f ; Jt jaJLA U) : Jli La^' 4&t 

uu£ (jXa J-aljj .[33 : (>4^)11] (^jUaiuti V] UJ^jj V tjiftjli <>ajVtJ CatJl^uJt 

j]a2 dJJ&La 1jUa£t 4iUU& <jt ^^jju tifcj (<j^ajVtj ljIjIauJ) jUai!) :4&t Jli 

dUj| llua v ftlHij c>ajVI jiai (j^Li <jt tji^j P-LaiaiJl AHjjI La 


! di& JjIaj (jjiit P 4 -la ^jl^Luai c(jj£H A-luuIL j^VI 
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(25) c><dl — ^Lt_uuJ 1 3 ul^iUI v_sv9 v_svjcxlaJI jl>ic\U J_p*SJI cLC^jju^jo 



NASA 
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(25) — PJljujJ 1 3 ul^iUI v_svjcxlaJI jl>ic\U cLC^jju^jo 









jjJj uiSljUlj ajaallj (JmawiIIj AJLIj (jiajVl (jl LajJS UjIaIc- q!oju dfijc-l 
<jjj tilUA JAj ^-a^LS <J^3 Afljj u (j«a *<*j 
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(25) c^psJI — PJljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U cLC^jju^jo 



<jAAuii) (jh (JJJujAa Qj»Lma1\ e-bak ^Jsjla q\S <jjjaa*J1 <jja!( 

jj^2j <^Uj I4J j21aa! cg>kj *Uj£ c>ajSft JjA jA 

(jiajVtj ajjIj (JaauJ) (j) ^IaIxJi IaajC' tiiiiij .[38 *0^] ((v)*n 

<Jaa, StJ ^Jbu 4 Jj£ 4JV Jj2Jt t^A ^ jk UjUk jjJj 

C5 auij j^- 2 fixJt U 4<a1LaH AjLihJt jAj J-uaVi jA <jV ^2^ tiAj c((^kj 

<j] j^lij jXgJji tj*A|p (JAA^I LjLlL \jl\l (j\ JJU LJjiit *Uk (jt L-uajdtj 

(JAAuil\ 4-£jA jl tj^j ^-Ajk LJJjiaj IaJJU tS^A^t j£jA JjA JjJj (JAA-UlI) 

Stream ^aK Ija^Vu^Ij !!!j-pJt A-luu L 5 ^ 

!(jAAuii) 4-^p. uLuaj ^ 

! A£U tiA ja! ullui Ja <j£Jj 4 JxaIL (Jaa^aH <j) £L*uaj( li^Aj 

Solar "j2luuAil" Ig-jjA^u aJ^aj dIaJL <j£^j (jaa-uJI ^jj LaU 4Jt£j ^Lak Jjaj 

cg^kj :AAAj jaV) jAi Ulk S>ajL4 ^ \Vu Uaj Apex 

! tgj y 

(illflit ^k ^jLl 4 Lr k tjxiSaj U^jVI ljUj 5^£i oj^jlaj <j] 

c&uuIaj Aj jauAj /jilt jAj 4^jj£il Ljjkalt (jjjtl I^aAI ^ja j 

45^ ul^' 4 J) ^ 6 uj^t JbJ c^\ cjUjluflj ajL^bt 

qa Ia Laa <j] \jA\j £jilj Vjj 2 <jt (jiajVij ljIjLauJ) ^Laaj 4^1 :A-AJk AjT 

|1a cLaaj AajJ2j ^jl bu 4^1i .[41 *J^b] tjjk Uulk < dJftj (jA 
jA Lai (jjjli jAj Jlkj V Ujili 4il]j (jA jaaaj 4jj£J( 

?L-u^xi) (jjJU]) liA 
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(25) c><dl — ^UljuuJ 1 3 ul^iUI v_svjcxlaJI jb«ic\iJ J-C%5JI CLC 9 JJU 9 JO 



j\ a ^ AjAj JSj) L-iVt l£h jlaii LaJjC' 

J£ 41iti l£jSM L^ Jf* tQ^aj^t JJ*£ fjaall c£hj (jjS! 

wLl^ ^aL <jl AjJ^ iilSL i£ju <j-a ^jj !?tgjj^ jjJj IgJx^jj oi& 

^uuj Vj lA\q\\ ^1$, J& 4jjj£ii AjVi j-uij <j-a J^uait ^jj L Jjljj 

iLjUJaLjilj uJaJjj S\il\ ^>a ^>^ut <jl£ e-LadfiH <jt 

!!!^jjJ) (Jj^JlaI ijjjj-ua Jju d^A ulu£Uj 

Sj*]| ujJbuil Oj^ 

j2luu i ij^j ? ^ jJaj (jJbjVt Uj tiLuuaj i jji> :<jAJib jL^j JV^uj 

b ?jj£ 1 jl JjA2j A-ilC' ^ 1^4 jpua\ ljj t£ <jt ^ tibaj iU^ia 

^JUHI (jjjliLj ^-4 -ujj Cu^aJI j-ua*Jl ^ ^bbaJ) 4 jLui£ La 
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(25) c^p%JI — PJljujJ 1 3 uljiUI v_svjoJLszJ I jl>ic\U J_c%SJI clc^jju^ 



SjS l_u-uUjjj 4 A_lsJL^ AJ <jj& <jt ±pkk Al£ AJ <jj£Jt ^ Ji <jt 

. jj£) AjjjjI^ CUl£ J5 j( (jl£ Lolls . U& AH£ j- 4 Ajjjl^J) 

U^jSftj 4 <jijSM ujj <> J ^ 1 J*-^' U^V' LH^' 4^1 

cAi^il ^UaL I^Jja jjJj di^j£ 4 Ujj jjIIj Ala jjI! IgUV j-aA]( I^jI) 

Ig W Vi\ lj(j^aS)j ^j^Jilj l-iKjUIj ljIa { J^x SjAAlt (j^J$\ (J^ JA <jllj 

!?lgjj^ jjJj Llaa^ 



j-aa!) jlaS ^JLsj l aIaj 4jla jLl 12756 UjlaS t iAjj ^ll) AaUajVt UjjI 
jjAj AAjl^jj AjAaj <jJbjVt (jtS 4<jijVt (j-« AjI tjla jLl 3476 

(jjj ASLulaII ^Ljj .^Ijllt (jjjli *La1*JI A-la^uu QjU <jjjUL tgJj^ 
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( 25 ) c^p%JI — PJljujJ 1 3 ul^iUI v_snjoJLszJ I jl>ic\U J_c%SJI clc^jju^ 


tLujSj c>ja (jjj I aL jaaJI (ja J5j1 (j\ .jl* 384000 <jbjVi 

• u^jVI AjjjIa (Ja jjjii J3t jaj&}\ diilj 

j^-2 [a\ iljA uil! AAa cS^j o^jVt (ja J2jt UbL L 

JjULa (j^ajVI AJLua tjiatj ! !5 ja uilt 4 Ja Cj^Ijj (JjjIaj (j^ajVI ^ <ja J^St 

^JC' Sjjli JJU jjj ±JU <JAJ iLd LjUlajV (JAAUlii JJj£j) Vjij 4(JAAUllt 

AiUalb UjIJa] 



(JaauJ) jJaA£ ' jj£ual\ (jiajVt >yvj 4JjULa (jdUjaJbt b IjLaU 

(Ja^ jla j1a£ 12756 jAj (jijV! jlaSj U jjlS) jla jL£ 1392000 

ui£tj£it 4 Jj£ qaajoA\ AilS <j] jja jL£ 3476 j-aA^) jlaij 

l^ 1 *aj ^2 1\ (JaauAI 4jj£jj aik ^jj !!ubuua Aja joSU l^Jj^ jjJj 
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(25) c^p%JI — PJljujJ 1 3 ul^iUI v_svjcxlaJI jb*ic\U J_c%SJI clc 9 _juj 9 jo 



LjIjLauJI 3^) Jli J 4&I JjJj UA$lj£]| LJJ^J 

jiu^j jjb ^ ji^lii jj^j jifiit J& (jiiii jj^ 3^V 

•[5 :j^JJI] (jl^l jfj^l ji VI J^V cg>aj 5^ J^'j 

<jti Jj5j (jT^UI jAUi (jl SjaVI (J^3U <j| jA AJULaJI digJ L-LLui (j| 

(jl jAj VI iJa-LUUJ (. J UAll I^Aj C l^Sj* JjJj (JdU^UlII <jlj <Llj (jJbjVI 

^-aAll <jbj^ ^ ^1 CjbVl (jlj ‘cA)VI (jl\ JJ-UUJ V ul^l 

ui)J J cPl V 4JI UJ^2 j .<jijSfl Jja oi)J^ ' cr^ V j^l'j 

4_JL JI 4 tgil* dpJj o^jVI (jl Aoi^i ljIjLuiI JjAaj <jibjVI 

.OjSlI fL-^l 


?<JdU^uJl LJJji ^jC, UU 

OjjUVIj ljLVI (jia^JI JjS 4 <jl ljaj ^ill 4 -lluu]| Ijoa dUA 

: JjilS i^jiajVI Jja j-^211 l£h c>ajVI cA-ujSJI 

(Jjj JJzM I ^Jxuu lMjJ JJU^2 J Ld^Af' (j£jj ‘AJLLj o^jVIj jj^j J-4AS| <jl 

Ijjlajli 4 QjIj >aA]|j jjdS 0] : Jj^ 4 >aA]| Jja jjJj JH\ ^A <jijSfl 

Jc^Uail (J^l nil |Ia ^1 
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(25) c><dl — ^JljujJ 1 3 ul^iUI v_sv9 v_svjcxlaJI jl>ic\U J_p*SJI cLC^jju^jo 



j-aa2! jaj dU jij c j-aa 2) ^tJau 4 (jA liuajt jAjj 1a£& 

u' UJ^aj ULj^ij tjjJtf! Jja jjJjj djaJjj MJH9 cH- 4 ^' OJJ^ 

*^ud ^iAj!Ua 4 _lluaj 4 dpJ! <jV 4 Jja jjJj ^Hl ^A o^jVtj ljjIj j*aU! 
6<jibjVt jj.£ j-aaIIj (JaauA\ <jJbjV! (j ^ cAAj UJjS- 

. jjJj ^211 45A c>ajSft u] ^SaJlj 


dl2 ^ 5^j) <j5 <^A AjS Uj I^A JU U1 uUaj SjLiC' Jjj| <j] 

(jp> CjA^jj UJj£ ^iuuj AdC' dM <^111 uj -[40 (ujy^Vi 

tl VijpL dl^J Uj UjJaj Uj! i^jijxi! lj^j cjA jji ljjxj I^jIj <joiaU 2! Ljjji 
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(25) c^p%JI — QJljmjJ 1 3 ul^iUI v_svjcxlaJI jb*ic\U J_c%SJI CLC 9 JJU 9 JO 


l-lju ^-A JA l-ljuj ljjajj qjlajuA] l$jj JjuiUj 

tit <j*i. .-■‘■-St c£jjj :4J JjLa uig-Ht c-jK^t 4^3 Jja 4ajj 4&t l-lLL^j Ujo£j 

Sj4^ C5^ P*J Jl^uJt Ljti LJj£ titj ^ult Ljti 'vg-fg-^ (Jz Jjtjj Cja lL 
(ti-uuji tllj -l^J <j^J /hgatt 4^t -Ig-J 4 J - 4 4&t ljLjT (Jf ^*Li 

lSj^a tit-4 4 &g-£it tiA ^Jt Ja! jlai ji LuS u£2 jjait 4J Laj) ([17 ** igill] 

Uui^j La.li& Lit U^V' d i^ ^ ljjajj jJJaj (jdu^uilli IAjjjaj 

(jdu^uilt 4^pi <jt Cu3 jSj ^ jl Stj:. : JjAj 4&t (jli 4 jjj£ 4.jLjj^ ^ <$SM 

! (jLuojIj A-Luit 4^j]3^At CS& S^a-aJt (jk 
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(25) c><dl — ^LLjmjJ 1 3 ol^iUI v_svjoJLszJ I jb*ic\U J_c%SJI CLC 9 JJU 9 JO 



Lflll 100000000000 (jj 

S^alt 4_JL JIa \$ \ i a (JjxauA\ d4Aj tAjLuIl ljjJ Sja- 4 ^A S^tj S^a-a (j^ua 

l^JU4 ^_LUUJJ . IgJ 4&t 4-AU4J (illd ^_LUUJJ uj jaAj bjJLua 4 JjU 4£j-uli 

^ J£j) :^JUj 4Jj£ ^A jaUajit tiA uL^jJ SjL^ J-uaStj j-aSIIj u^jVI 

LJLfi^ ULja Jj UljjJ jjJj V (JaaaU) (jl *UkH (jjjj j£j . ((jjyuAij <ili£ 

. :^Jbu 4jjL jj£ U liAj (^LjtjjAt ^4j^) 

liA J^-2 ‘(JiHJ 4JL 4-uiij 4 Lg.1jl 9 fill J^-u4 liLuaj t jJaau ^Jbu 4&li 

(jl 4&t 4 jjj (j£Jj !V UjL A-umIa Q^i ^j- 4 u^V' ^ C5^ 

(^j 4&t (jl ^klft / j.w UHaj l^ a£Aj1 \£A1\ lH lj^Sj 
*[11 : c£)j^0 i >i ^ • • ii jaj £^ui 4 \i4^ /j^ns) ciSji) (jduAiij <> *^ua 
i /^S tujjJ l iJaau ^jt Ljjj^a (JjajI t j-oSlij (jdu^uull 4-S^ ^ **■ W J LaJ^ 

. jjlaj l a^a ^kil (jia^Uj V <^311 Sjluftf 1 
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(25) c^psJI — PJljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U cLC^jju^jo 


ijjSl Jll\ ^A cA^' £j\ ^A 4AMJ c£h 

C^Hj) : J^ ol*fl J>' <^J 4^ c> l^Aj cA&t ui)J J c£h V 

ljIj °^jSajA j Cijji titj 0^' (1)^ JjVp |jj /Jjj^ ,1 

U±luu (j& ojajj idt^j Loj SjjjA U U±luu ^jjJ) uJal^ [17 :ua££it] 

i^ll] (41 aa ^ 4; ^ tAikj (j* i vj a L |jj cr^) A oA^ 

cAoLtoi V 4-jjAlIa AjJj Aul^u IaT;j ljjaj lA^j jA (jjjj&lt [86 



V 4-aj^ 4jl&± (j£> l*%\.\^W (jjSL UaJj£- <j£jj . La U J 4 ui^ii 
Sj^aII (J-a^ oaa^I <jV ( (Jj^) ^-aIS ^,vVu<n Jj Ljjjii) jl gjiSai) 

. ULii Lai ULsja 
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(25) c^p%JI — PJljujJ 1 3 ul^iUI v_svjoJLszJ I jbt^UJ ^LCcj-juu^jo 


i^\ ob^' J^' J* 

CP CiWTi ljL^M JjaAi (jl (Uj^) ojaLuiaI) <ja (J^aj 

Ls 4 J£ulaH tiA J^-2 ( jC' CjJ^jj 4jT -lyj Vj j-aSJtj o jj - 4 -^' 

.^jiaxSl ljUSJI tiA jb*^' dUfls4 4&t (jl^j o' iPP^ 

^-luij tgJtj to^jVt oi)J J o^l CiljLiJ i$y A-ujUt LjLsVi UjjJj 

Jl^lilJ pjlk : ;: , iS( jAjjj :^JUj Jjib . jaaJIj p^- 4 -^' J^a ^ ^ A <ili£ 

.[33 : fUfiVt] (ojyuVi C5^ ^ j^'j o-^ J'j 

^-LuU Luaj‘i jtl4 jjsJL \1 o^ Utj ^-LuU J-iAA j(Ja QAAutl] o^ '^) : UJjJ-uuj 

Jl* U^£^ii yjj 1a-u o' j'-6^'j o^aj l ij<j JjiSl jIja pali c a_^ 

oL^Ijuj o^>Ua l aA jl^lSlj J-Jil oj ^j-^'j 
o^J^' oi)J J o^j Sjluij l£h l^Aj iiliiSj p^jVb 
J^l Jjaj ^-a 1£^ (ojyLuy <ili£ :4jjjL <illj ob^' Jp 

.Luaj) 


Ujjj <iUi£j tidily; ^ l$XA ^U-JJ O^jSM J - 4 jlg-li' pi y-i*J t^Aj 

^ 5^) 4jj£ p- 4 U^J^f' ui)J J cPI V^' C5^ ^ 

l^j Ja-L^jj pJbjVt ^5 -jjIa ±^1 u&j 4jLi2j 4JLJa ^ jlgJit ^QjyuVi til& 


t Jjji i jj>g> ^UaL plbjVi J - 4 j'- 6 ^' O - 4 a^A jjJjj JS o - 4 lP' 

4^1 (j' ^') : ul^' '-^•^ t- 4 '^J Oi)J*^' ^>j"b jl^'j J^' 


Cg^kj ^ J^Jtj o^^' J^' J* J 1 ^' J 1 ^' l)^' £4^ 

jl^ljt ^ *[29 ro^ (j^ oji^u ^' 6'j <-^' 

JaaJIj j^ 4 ^' J^j) b^J ubj J o^j (J^' J^' £4 j4j 
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(25) c><dl — ^UljmjJ 1 3 ul^iUI v_svjcxlaJI jb«ic\iJ Jjj^SJI cLC 9 _*ju 9 jo 


jCh t ubj^ i^\ (J^j <-£>^ 

,\&J i(jaji\ Jj^ JJ*1 j tS>^All 



Ig uaj Jjiit IgijS <j^j ^ajVi AJL^jIt jtgJJt 4 jLL ^Jua (jLatj 

'—by jl^Ill (JjiJt Cf^4) jj£ La tifcj 4 JjIS) Ujluy ^J£j Jjiit 

jl^it AiLLj 4 uajIa Ji <j-* j^LJ) ^-uju ^iSt jA JjiSli .[54 ruit^Vt] -ui 
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(25) c><dl — ^LLjmjJ 1 3 ul^iUI v_svjcxlaJI jt>ic\U J_c%SJI cLC 9 _*ju 9 jo 


til Jilj . ( V 1 (j-4 Ala <j-a >^\jj o^jVt jla5j AjjULa Iaa ALiSj Ajhja ^A 

Lfriixj (jll\ ^}UaJt qa ^c-iuuj AAi2j SjJu2 Jla jJjj jt^it ^j- 4 AjLiaJ) diA <jt2 
^A tjli jlpt fcluj. Aj : Aj£ UjA^ La tAAj Il-LU. J£ 

.[37 :oy] 


Cjl^Luajj 


(jbj^ ^ CjLsVij c>ajVt ^Lj jjAj V ul^' (jj “1 

. ALtj (jiajVt V j-*A% <j^-<a-uL) 

<Ji* dlilj !jL& Sjij 4-uil JjUa <jj£A] A-luoIL (j^ajVI ^ (j) ~ 2 
AJLa^ dAAj t<j^£Jl ^5 CijLj J^jj Vj c jjJjj ^-Luu Aajj^Ji ^Luo^Vt A-ifij 

• J ^ .4^LiJ1j 

O 1 - 4 ^ d j' ‘ JJ^ d j' *f ^2iu (>a jA& ^ ^ “3 


ji uj^ J£ jA (jT^I /ji 4-4 jj£JI LjLsVi jaujAj ^jV t jjJj jl ALIj 

AAiAaJt ^jj J-uaJ ,^*Wj <jl jLuLVt Cir Juia (j£lj cljjIj SAiAxJt bat 

.[191 :u1h^ J'l (u^j^'J CatjU^aH ^ Ojjifljjj) :JpJt Jjiil AjUI^uI 


A_lS] J-uajj La IAju <jt AjV <jL^ C5^ jt^Vt CjLsV 11^-3 <jj -4 

jbuf'VL Ajjj£J) ljL^M j-uiAj <jt Jjaj Vj tJpLS^j LjliLuu£lj ufljbua ^j- 4 ^i*St 

:JjS|j .AjjjAjJ) AAjUL^j &\hl\ 1$ jLl 4 £^UaVt <j^ AjV UaAS AjlU) 

A^uuAj akj ^Ij diAll ^xk' AAiA^ lAj£ l*&\ ^jl^-Luu 

?^kJI |AA ^ jLlg A^ujjJ j! Ojj^L/iIAVI Jlj-uu j\ l Au^j^a A-Li j^uu 
V AiSHUjj 4Aj5U A-a^-S 1^1 (j^Uajib Ajj Aaa^ 

. A-laIxJI AAiA^Jl j-a o^Ujj jA AjV) (j-4 A 4 ^ La Jj c A_sVi 
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(25) — cUljuJI 9 ul^iUI v_svjcxlaJI jb«ic\iJ J-c%5JI CLC 9 JJU 9 JO 


IgJjA JjAj ^yA (JMAuil\ Ot jt ALIa (jiajV) (jt A£jU O-dj-d j£J ^ykj-U^JJ 

^yk A^ap> jA AlSkVt ti^J Ajl2(a <jt ^kl Utj t^kJl o^SUj Sj£3 ^1 AjL j! 
ljL^M j-uiij ^ at w kt ljU^ ^yk a^j^Jt (j£ij (A^t ljU£ 

ujLil ^4 juj ab t JLp^t ljLT j-uiij ^ Lpjijjpi) ab tALj^Jt 

J& jt tiiliLl ^k £$ aLia OAJ*^ Cjt ttA^Aj gjWti ljLsT J-Uiij 

ILLaj] LLL a£ aj£j LiLj wvilliJt Jlp-A /Jf § jLp^Vt 6L! ^k ( tJLj jSVt 

wJ J a*kIS Ajjii L« JjlLuu gl A^Ia (j^i Vlp-A AljL V gjld ^^k gaLL Lr k 

.ubkJl gjLl Ik 


gpi (jk^LL CjAa La IaU cAJ £jLj ^kitj g^LuuVt jA (jT^t gt Afijx j gl ^yLL — 5 
jk Akj£JI a fljS-v\\ aj£j ^jt La] :gVLdkl ILL gj££ c Akl^ AjTj ALj£ Aik^i 
at ILk ujpj uULj jk Aj^U LLa^j Ujj^kj aj^ at jt • ^ ^ 

O^Lt JjLkl c^L at UJ^ ‘fkJt *jLa ^yk A_sVt JjUJj pkJI ^ ( j-a3lL 

. A-lLaJI A OjO-v\\ ^4 giLL ^jLlLI O-A jLbu La jk AjVt J-4^JJ 

JjAaj cgikLI gkuuVt ^yA AjV) t^kJI *jLa ^ A_sVt LLk jlu IaIj 
• ui)^ J^] (t^j Ak il^ 4 j tLat ggljiL ^kil ^ ajkuut^b) : ^t LLk La£ 
1a] Apdk Ailbk ^yk jt Ajjkj j-a giLL ^TpSt gall JJb^ (jt tAjt jj^a Vj .[7 

L«k ajj-k a* j^t Aid al^t j-a ^LjpA a-dj -al^t jAlk 4 illVi cLli 
a^Luit CjA^j LdJj Jj cALk Aj^k Aik^ akSLL Sa^Ij ^ Apt pi cAkkil dAA 
AjjA^il LjliLuu£Vt ^aIa La ak>uuj 4 tAp JjL tAAj cApdk AjjJLj AjT jpukj ops 

. pkil ^yk AijAjJ ^yiLuj LjlL JpJ! ^JA^ LJJJji 

cjlLVt jij\ Vt j^Aj Laj Ujj Ak a^ {]£ Aj IIaI aj^j^y ^kJt C5^ CJjkuut^b 
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(25) c><dl — AJljuJI9 uI^AJI v_sv9 v_svjoJLszJ I jb«ic\iJ Ac9_*ju9jo 


1- Bender, Lionel. Our Planet, Simon & Schuster, 1992. 

2- Hehner, B.E. Blue Planet, Harcourt, 1992. 

3- Estate I la, Robert. Our Star, Barron, 1993. 

4- Asimov, Isaac. Our Solar System, Gareth Stevens, 1988. 

5- Goldsmith, Donald. The Astronomers, St. Martin's, 1993. 

6- Kaler, James. Stars, Scientific American, 1998. 

7- Robinson, M.R. Our Universe, Scientific American, 1993. 

8- www.nasa.gov 
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(25) — ^UljuuJ 1 3 ul^iUI v_svjcxlaJI jl>ic\U cLC^jju^jo 




UjIjI piajVI 


S. 1: 4j V j 

♦♦ ♦ ♦♦W 



t.l£j UJLj UIaj] JtJJjj lH Up-uij o^jVI DJA ^ 4&t Sjjj£ ljLI 

. . . (Jj£$ja1\ qa ojZI 4&t Sj <j-a (Jin <j j£jJj t 
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(25) c><dl — ^JljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jl>ic\U J_p*SJI cLC^jju^jo 



^11 ^40il (jkj * ^J) :j£ill yk ^Ujj «4>Lu Jj2j 

ijL <jpj s a1\ o^jSftj *u^t * Ojiijj uj ^ijj *u^Jt Jij * 

^JUjj djLu lgj£ UjJ^j 4 Ajhg> ljLT a aa .[23-20 :CjLjI^]|] (ujSfrau ^£j* La 


UU U1 ^bu 4&t 1^21% <j^Ji\ &AA ^ 4jL] 

J*u j <jAj 1^ j\c> (jijxj 4-xuajVt SjSlI Oil* jii .51j%\l 4-Udulla Sjj-uaj 

AiLutAll diA <j^a JjA2j Aju ljjIS" jl i(JmauA\ (j& jIa jL£ <jjj1a 41a 


^jolaJoU ^j- 4 JjI2j Lu2j1 ljjSS ljjI£ jij 4<jJbjVt SL^Jl Cj,UVi\ (jdu^uiit ££ 

Ljli jILaH ljSjjaV 


^Loixilj cdU^ll l-lujLLaIIj ^-L^uaJt UjIAa ^ U^jVI &AA Jaa ^Jbuj djLu 4&li 

: 4-ijaJL OjljSj ^ jJI 


SU^Jt j^Jaj dJj Vjij tSU^iS Jjliilj jIJla]) CjxJsj (j^jVI aAA <jt 

-W UjfSa J& 

Luu oj^l u) Uj4^ Osjill tiiilj) Jjj djUj 4^1 ljU! <> AjT a 

<jl 4ijLuX4l] J^aj cjiuii) lAgj (jt V 4ijLa.Ait ^j| jj w^ijU^uaJL 

jjJj I^Ax^jj yjo^uiit ^j- 4 4iu3Ail AiLuu^il a AA ljIaIL 4_±JajVl Sj£Jt ^uaj 

cjli jILaIU <jVi 4ji^ ^A La-a gj^uul ails ji jijVt (jV cA-luuIIa]! 4^pJL 

Jli iilSlSj 4 ^jjjU 11 j^SluuVt JaliaJi t g jaj J t a £ukl uoj »Luaft]l ^Jj 

• [64 : jSl^] t;tjS (>ajVt (jki :^buj 
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(25) c><dl — ^JljujJ 1 3 ul^iUI v_svS v_svjcxlaJI jb?ic\iJ J-ptSJI cLC^jju^jo 



(jibjV! O' iiLa ^ A nkj CajI£ <jibjVt dAA <jt jJ 

Aiic* L&a Uajt jijVt Cjj\S j]k 4 jl^jilj JjiSt a]jj (jjo^uJt Ag^tj-a ^ I^uiAj Jja 

4&t <j£Jj S^jia jt^jit Jlatj ljIjIuJ jt j^jjH Ujj Jjii) JlaV 

Jja u^jVi ui)J^ jtgOJtj LuuUJ Jxa ^buj djLy 

V (jLuJVu 4(jLujyi A_u£jlS Aj-uulld SaaI) aiAj tA^luu 24 Aj*^ 1 jA l^uuij 
J*A ^Jbuj OjLu 4 &t (jlB lillUj 4 Ljl^luU 9 jt 8 jt 7 QA Jj£t ^Uj (j\ J-JsloUJ 
<j-a A^xj &4Aj cjluijVi tAA A£^j j-a&j Au-uLLa U^I.U 4jl^jit Jxaj tJOJ) 
(j| Uj^Vi V 4&I A J IjJaj :lgj£ Jli ^pitj Sjjjlit ^JUjj OjLu 4&t ^xj 
Auiij * Haj Lojb ..oLu^Vt JIa jA Ia££ .[34 :^Al^j] ( JUS* 1 jila] ^jLlojVI 

.AjlI^ 1^ axj! ^jj\\ ^Jbuj tiljLij 4^1 ^xL ji£jj 
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(25) c^p%JI — PJljujJ 1 3 uljiUI v_svjcxlaJI jl>ic\U J_c%SJI clc 9 _juj 9 jo 




jjjaS j\ l a tgJ jllkli J*a 4i! ^JUjj tiSjLsj 4&t ^ju <j-a 

C^)j V dl^jl (j\ (jk UijA jJsjj UjjxS cU^-la 51j^\l UIaj Lu-ulia Igjjjti] 

ji LujjSj liUU& (jl jJLuU Vj Lua^t U^jVt diA Vj (JrffljVi AjJJ^ 

?tiLoJ . tuaj lAt^j 5 .^ 44 tfcljj Jj t 


ui^UaII f&jl\ jA ^ L-flJj 40 jAj (jiajVt A ^JUjj djLu 4&t (jV 

difcj C5^ J&u u' 4>*b tliaUt A^ama <jibjVt l£H C5^ 

<-£& $\^LA\ # osik J^Vl ujj^ :^JUjj djUS Jli 

w [20 — 1 7:4j-uiliit] (CizJaui ul£ U^JVI ^tj # tVurfVi u2j£ JlisJ! Jl\j * Cjl^J 

tj^j u-£tj£Jt d4& 4jLlbk 4^piVI L-i£)j£i( ^Jj IjjAJ L»4j^ ^jjJ) ^IaIaJIj 
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(25) c^p%JI — PJljujJ 1 3 ul^iUI v_svjcxlaJI jb*ic\U J_c%SJI clc 9 _*ju 9 jo 



( j\ jt *tiaJt JL j*-uu V tit ^iJt .Ip^t <^A (jibjV! <jt 

liliuiji U^J^ii) Jti tilSii 4 4iLaba! IJujjiLaj t.^ 4 4J Wk<uiA b\jl (Jj 

.[48 :cj bjtilt] (Oj^Uit ^li 



jA^Lj t A_sjl£jji) ljUjaIU 4it ia^Mi 4 ^ 3 -* j^iit ^Ja-uu ^J] UjJai tit 

4Jt c^H j-*2It ^Jt UjJaj titi 4 ^jjxuuit AjjjJs ^Ult djUlStj JjV^t t{Ti,V\t 

SbaJt jU^tj fLuut (j£-aj Mi 4 Must 51j%\l ^Jtua jj£j ^ aa jj£j jjC* 

UjLa l-luuUj ^£j 4Ui , ^Ujj iiSjLu 4&t UbA (j^ajVt Iajjj 4 j-ftSlt j^la 
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(25) zjz |JI — CLLJU 1 JI 9 oljjiJI v_sv9 ^svjoiaJI jb*ic\iU clc^-uu^jo 



ob u/ij iU^Ja i^aiyii jj£t i*i w^j jiuiiL 

*LL *b Jtj tjtjS (j^aJVl ^£i <jxi 4&1) : jjl^ lg W>j US 0- 4 
: j^ti] '(Jj^Ulxlt ljj iftl <21jLu! iftl ^Uij ljU £ja ^sljjj ^UjjUa 0U^l£ 

.[64 


SjiSli cLjliUa ^J1 LduJLa AaSa ^Jbuj dSjLU 4^1 (j\ L-i^j£i( liA cjlKc^ (ja 
J£ (Ja jlajJL Jal^d jluu a l^UI l$J] ^Ull jiaj LUUa 4jwiajVt 

Uj-v a\\j ^ jI^JI Uj«v a \\ JIa SJjxUI jlaall (jj-d-ujj Ijjli ^Uj ^2^ cc-UIjaJI 
tgj Jai^U 4 ^uujU1I 0- 4 4jUL tiliUA o' (Jjj-lju ^1 t LjLdiSaSl jLaj IAjjCj ^-uASaVl 
^Ldkil uLuu£l O' ^ O^J .(j^ajVt IajU& ^UjIU &4A cc-ula J£ 0- 4 jIajII 
0^ SjUc. ^ LUj tS^lj *U2£ CluuS (jiajV' diA o' ^ O^P c>ajV' ji>^' o^* 4 

.<ji*J JjjS tg-UttU cljULL 

:^A Iaa 4JLfij AJLJa UjU o' ^^>>U (j^ajV' ^laui 0- 4 ^u^jV' 0- 4 UlJj ji 
j!a jL£ 4J^a jl j!a jL£ O^UU j\ <jjjl±uA 41aj ^231j cA-dUajV' S^yuSll 
[aj\ Slatj <U2£ CluuS A_lu3jV' BjAaSI dJA jl lU>Ljl! 1 lAA A fljala 0- 4 

ljI&Luuj 0^ SjU^ jAj jjj£ ^ 1^ \n J-uaflj HjiV' 0- 4 ^J) 4 > 4 ^j ^U^uuAIa 
. ^ j^S V ' 0 4 ^j? 4 > 4 ^-S) cA)V' SjUu^ cLjj^lAjlj^ll lUVV ULaj 4JjIa 
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(25) e^j=*J I — CLLJU 1JI9 ul^iiJI v_sv9 ^svjoiaJI jbtic\LI clcc^ju^jo 



aju jj cAjpUla^Vl jUSVt (>a SjjtjJt JJ^1\ liLalj |jj 

p tjJVi (j-4 Asj^aa^a ^La-uJLa L&jj tS C^uui U^jVI d^A (jl J^>U 

iiUHj (JA te'JAyA (jl\ A_lu3jV( S>421l diA p*-JLsj ^jxlaj ttiSjluua p4^ 

1$j pl& pi Sjj-4i) d^Aj t[12 :<JjUait] (^XuaJt ljIj U^jVtj) Jli 

Uijjj! (J* JjajaSI ^Auail Sjj^aSI #iA ^ c£HJ -ul>^' Jj> t>J <jS 

. CflVV JIaj 
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(25) zjj > Jl — CLLJU 1 JI 9 ul^iiJI v_sv9 ^svjoiaJI jbtic\LI clcc^ju^jo 




jj-uflj p.4^i) tiA (jLuojV l (j[) dU 

^IaIxJI u^aj ^12 2005 cI^usxj ^ S^UL* dj^li 

j-4^Sft A_ijj3lH i^j-aJt ^jslH ^jlll J-uaij ^.luall 4-iSt>AJ 

J-4 dlU*) Ljjjj 42hu tULj^J Sjli ^giS) <jjLj2Vt £jiil <j£ ; 

£J&\ (Jp* -IaIlj ^Ljflfrl £$UI (jt b^JJ *UkJt djj^a ^(j-Jalj 

(jjiA ^Lu *Uj 1 ^4^JI ^ AS'ja^a d^U <jt IjJ^bjj 

. p )jj) (j^u Jiuuj ^ AdlS^il) *a^\\ b^Xj i(jjpkj\l\ 
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(25) zjj> Jl — CLLJU 1 JI 9 ul^iiJI v_sv9 ^svjoiaJI jbtic\LI Jjj*SJI clcc^ju^jo 


JjAj .lua ljIj ^ Sjj-a ^ (jbj (jiajVlj ^-u*3tj Jj (j~\j&\ U tifcj 

ji UJ * ^ * t°^ ^ U^'J * £*jM ^ *U^tj) r^bu 

<[14-11 rJjUaJt] (Jj*L 



^Ia 1*JI ^ Lkluj) J£j <JbaJt 1 ^jl 4 (jl^luub uIj^jj US La£ jHjJVt d^A 

73 4iLuta ^iabbt ^bdt Cj£j^1 (Uil^Luul Sjli ^L1 a$ t4i.ls A^pJt o4A (jdubS 
^jc,t \U.^N\ jUSVb 4-Sj^Jt d JA -Luaj j£j l^jjoA\ JIa-uu]) oI^jU >La 

(Jb : Jt cCHj) i (j& ^Jbuj <iljUj JpJt Jji UAj t4£Aj Uj^uub&j 

Iaj k 4 j) ^.£^ui 3^ 0^ ill 4^1 ju a it a jj& {jkj . utb ; /i,4V " 

.[88 :J-4iJt] 
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(25) cj^JI — CLLJU 1 JI 9 ubaJI v_sv9 ^svjoiaJI jb*ic\LI Jjj*SJI clc^-uu^jo 
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(25) zjs * Jl — CLLJU 1 JI 9 v_sv9 ^svjoiaJI jbtic\LI clcc^ju^jo 


4jla 1300 ^.LuaJ Sjj^ oiA 

±^J (ji bj±^ 4 hsi \ all jj^it diA (jj <jj^ji jxui5j AiL^t 

(jt jA Jj^jit jj-uofljit !V<jL^ Lf^ 4 4(jT^il Jjjj (jAj I^j 

!^bu 4&t ^kj Jjj (jX>a21 

AiiSaJl diAj JIaJ) ufcUJt :^A AjjIj AjLL AjJajVt S^uuAlt Jxj ^jLj 

lA^XJ ^jL ^ . A_Lu3jVi Sj-UiUt ^4 LuXj) 4^JJ C A_Lu3jVi S^UiAlt UXJ j2*J LuSj) 
^Luijit :^A Aj^LlUt ijULklt diA : *Ia]xJI 1$ *«j AJUla ljULL C^^Ij 

•^■AM 

ijl \ ^uiAjj Sljilt d JAj Stjjit :^A AiLla 4f jU (jkjVI ^ UJLaxj La 1£ <ii!j jxj ^j(j 
^- 4-uu AIjLuu A^b A2Jbj tA^jUJt Sljilt ^auu A-iLua AjajIa AiLJa : ^jjILiL 
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(25) cjjaJI — CLLJU 1 JI 9 ul^iiJI v_sv9 ^svjoiaJI jbtic\LI clcc^ju^jo 



Sljillj SjJuiSt :Ja5s ljILiL qa ljsJIjj <jJbjVi ^jb u^Haj ULluu ^IaIaJI <jl£ i&S 


<j] : IjJloi (jjjjhL SjbC' Sj \jll\ <jt t^iLuu£l tillj Jju (jSij . A-jJb ASJbj 

: \jl\3& i^jj AoJajVt Sj-iSJt <jt tj&uu£t . ljULiL jjj) u^jVI 

Jjiatia :l^ oiA ^Luijit A flb 4 ; a ^\ ijo.VXi ^ . ljULL jjai £)* <-^bj <jibjVt <j] 
.A2uu LjUiikit JJ& Ci^Ludli lilibA rtjJli tillilj Sjt^ jj£) J^atiaj SjIa 

2007 fUJI t fl*/VTl4 (jk LJJJ^I AjUdjti Ljluutjilt ^Aj Ljlu^jJ) 

.ljULL J-luu <jt ljjjj) Aj]j)])Jt ^hVuAib 


1$ \\*nj (jp Sjb^ LjUbj^b) d^A ?Aj]))ij]t ljL^ ja1\ ^A ba <j£Jj 

tjijVt StjJ JSUla Ai-uC' Aj^uKja LjUbj^a i j uaj Aju 

107 


(25) cj^dl — CLLJU1JI9 ob&JI v_sv9 ^svjoiaJI jb*ic\LI clc^-uu^jo 


Jaa IaIaj (Jj&ulI IgJlS ljIS-Js qa AJLJa ^1\ CiLpj L&i£ dAA 

AJLJa Jjj Ia 1 £j jl JaLujj IaAj& *jJaJI 

ljULL AA£ jl c 1^ j\c> JaiLujj AJLJa <j£- (JaSjuj ^U-uJI IaA <jl A^J 

LajJjjaJI 5Jl$j ^IaIaJI t$jJ) J-uaj Aajjj CjA^I dAAj cljULL j-mu jA 
4Jl£j (Jj{£ UIaj ljU jixAH (Aa (Jjjj-4 jAuAa ^A buL AJISjJI dAAj cA-iilsjAVI 

. g-Luaftli tuiU 


AA^j Uj£ 14 jA*i\ lAA UjA^ (j]jl\ <jt UaI^ IaI lj^ju Iajj Uaj 
(jAj CAlj-Aua J_luj Ail :^JUjj <iSjl jj JjiL t Ljlflj]a]| dAA AA£ Ui 

Jjj£ l^uaau [3 : cILaII] ljV^aAu :JjiL (j£^l AjT ,Jj ^ 

<3£jaj J^Vt Oj^) CjU-iaSl dAA J1 a ^1 (<^Jaa c>ajVI 0-*j) cljILL 

4^1 (j| (ji- :j-LuJt LjUiJflll dAA <JA UaAgJIj A A^aJI Ijjiajli Mja a! 

.[12 :JpUail] *£-ui cl^ilil A$ Ail <jlj JjaS < 3 ^ 
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(25) zjj > Jl — CLLJU1JI9 ul^iiJI v_sv9 ^svjoiaJI jbtic\LI clcc^ju^jo 



jj^a l^J uiiSj Jll\ Sj g * s>\ a \ \ ^1\ diA (jXa tjjj^aj 

*ukJt (jj j£i uiwuj (ji jJ ns^-oLa 

iyifSI JajLualt l-lujoj tjluaj Stu^ ^jjxJalu^ Vj (jlab IjJjia 


U^-4 SjU j^aj 4 jj1a 31 Ljbbjilt L-flVl ^-Sj J-uaj <^211 Sj^pJ) CibhjJj 

tiAj £)* IjAAjj j\ <jJbjVt jUai) (jSjjaj <jt (Jj) *i^aj V c4jj£ ljjIS 

(jl ^IshlAit (j\ (jjLf$\j (j^l\ jojla U) :^JUjj djLu Jli 42^ UiijAi U 

.[33 ((jUaiujj V] uj*^ii V tjiaili (jijVI \j otjb^uiJt jUalt ^ tjiiiia 


Lajj UAj j-a jiL <jt O^AJ V (jpjVt d^A <4^ 

:^Ujj djLj 4 Jj 3 ^ tlAjUaSl t-fcHkl ^tj u^jVt Cjlfl-ila ^\ Ajj^c> Sjtui] cgp 
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(25) cjj*JI — CLLJU 1 JI 9 oljjiJI v_sv9 ^svjoiaJI jb*ic\LI clc^-uu^jo 




JL plk (<jibjVtj Catjt^uaJt jUfllt (j\ ^aiialuit <jt O^Vtj juJla U) 

(fi> t i\1%j jla2 IgJ LjliJait diA ^ AiJa Ji U-Jaj (jUal Jli Jj A^tj "jlafl" 
. jlaS dSJUA Ajhla J£jj LQ^xj <jji l^iaju ljULJs tit (,(Jj^i\ 

JpUbJt diA L-iJA 


JA :4jU£ ^jk Ajjj£it Aijl^t dJA jj djLu 4&t j£i tjLaJ :J*tumI ^jVtj 
UjA tilJUA (jt ^t ViijjLA^t ua jt ?4 -jjj£ LjUajiaua £ikj <jt Jj^-aJ 

£ 4 (jibjVt CjjjAAa J_luj (jkl\ 4&t :JjJjl ^jja AjVI JjalUl ?LuIa^ 

ljULL £j*j ^Jbu 4^ t Jaa tiU] A a!£J 1 dJA ^jla tjLatj f < J^Vt Jj - j 

— j^Lxit i$J — (jiuaivt igjt (JjjS ^^5-ui J^ &\ ot tjiiiis) Uj^aj 
ljULiL (jt lA\.\^ . r lbu j tiSjUj 4^t (jt — ^JUjj tiSjljj 4^t j£j JitiJt Igjt 

d JA (iLuiAjJ JALuU ^ Jj]t Ciijj LuAj) AjLLuu Ljtj^uiit (j\ ^JLLuJt (jifljVt 

^ w ^JUjj tiSjUj 4&t (jt La£i c^A^tj j-uaitj ^i^t jAj J-Luolt LjlLiklt 

^Iaj 4&t (jli <iUi£ cUl! A-^uuAj Sj^^Vt (j£Jj i AHjjj J^v <j£aJ Vj tilijAj d|p V 

(jtj J£ *£-ui J£ 4&t <jt tjiiij]) : IaI^ J£j Jal^t Ajtj ^j,4A 

,(\jb Jill JaU J£ 4&t 
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(25) — CLLJU 1 JI 9 uljjiJI v_sv9 ^svjoiaJI jb*ic\U clc^-uu^jo 
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